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PREFACE TO SECOND EDITION. 


The cordial reception encountered by the first edition of this work, 
since it appeared three years previous to this edition, has led the author 
to believe that a second edition might be welcomed. Particularly, it 
has been the object in this revised edition, by producing it more econom- 
ically than the first, to make the work readily available at a much re- 
duced cost to many of the younger organists and students of this and 
other English speaking countries. 

Since the first edition appeared, certain tendencies in tonal design 
which were described then, have become more clearly defined. This 
has been noted in the chapters concerned with Tonal Design of the 
organ. 

During this period also there has been more development in direct 
electric organ action and a number of additional drawings having to do 
with this type of action are now made available. Several other new de- 
velopments of greater or less importance, in the realm of new types of 
organ pipes are illustrated. 

In several instances, drawings and half-tones which appear to the 
author to be of greater interest have been substituted for some of the 
original illustrations. 

These changes, it is hoped, are for the better, and bring the work 
strictly up-to-date. 


W. H. B. 


July 29, 1933. 
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INTRODUCTION 


T he chief purpose of this work is to acquaint the reader with the 
details of present day organ building, as practiced by the leading 
builders of America, particularly with regard to the mechanisms 
employed. 

The author does not know of any work of this kind that has been 
available heretofore. As an introduction to those chapters which deal 
in detail with mechanical matters connected with present day American 
organ building, it was thought advisable for the sake of completeness, to 
add several chapters of an historical nature. The author is well aware 
that tonal matters connected with organ building have been covered 
completely in several great works, e.g.. Dr. G. A. Audsley’s “Art of Organ 
Building” and Hopkins & Bimbault, “The Organ,” and many lesser ones. 
He is equally aware that the history of the organ has been written by 
many authors of greater attainments and sources of knowledge than he 
has at his disposal. In those chapters relating to historical and tonal 
matters there is little, if any, occasion for claiming much originality. 
The reasons for giving brief consideration to these matters in a work of 
this kind are for the sake of completeness and also for a better under- 
standing of the evolution of those actions which will be described. The 
reader w'ould inevitably feel “in the dark” were present day organ actions 
described without a short prelude of what had been done mechanically 
heretofore. 

Those readei's Avho are familiar Avith the historj' of organ building, 
and such subjects as the construction of organ pipes, may skip these 
sections of the Avork and perhaps discover material of originality and 
interest in those chapters devoted to specific descriptions of organ 
actions, (both console and windchest) AA'hich our leading builders are 
employing today. 

As Associate Editor of the “American Organist,’’ the author had 
frequent inquiries from earnest students, for a book that would enable 
them to gain some practical knowledge of the modem electro-pneumatic 
organ. Audsl^r’s great work, “The Art of Organ Building” contained 
all the information that such a student could desire up to the time it 
was written. That was about twenty-five years ago and unfortunately 
this work is now out of print, very difficult to obtain and only at pro- 
hibitive prices. Dr. Audsley’s later works give no consideration to me- 
chanical matters. About eighteen years ago there was a very useful 
book printed by George L. Miller called “The Recent Revolution in Or- 
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gan Building”, which contained valuable information concerning modem 
work up to that time. This book is also no longer available, and has the 
further disadvantage of being extremely prejudiced in favor of one 
builder. In view of these facts, some useful purpose may be seiwed by 
making available in one volume both old and new infoimation. 

This book is written, first, for the beginner and student of the organ 
to whom all matters relating to the modern organ are more or less of a 
mystery, and second, for organ builders and advanced students of organ 
construction who are interested in knowing precisely the type of action 
and mechanical system which their contemporaries are using. 

It has been a soun^ of great satisfaction to have received the 
heartiest co-operation of numerous organ builders in the preparation of 
this work. The very fact that such co-operation has been received so 
freely, indicates that there has been a remarkable change in attitude of 
organ builders toward each other. It is gratifying to know that the day 
in which each builder was suspicious of his contempomry and afraid that 
the others might learn his secrets of construction seems to have passed 
in America. Certainly only good can come when a wider dissemination 
of knowledge of what is being done is available to all. 

Though the modem organ is a highly ingenious and complicated 
mechanism, (the product of numerous inventive minds over a period of 
many centuries) yet there should be no mystery about it. Even in its 
present high state of development, every mechanical part of it, although 
more difficult to explain than the earlier types of oi*gan action, is sus- 
ceptible of explanation. 

Certain subjects are discussed herein, particularly with regard to 
the tonal design of the oi^n and the somewhat related subject of unifi- 
cation which are highly controversial at the present time. The author 
has thought it wise to quote from a recognized English authority, Mr. 
Donald Harrison, and the well-known American, Mr. Emerson L. 
Richards, as well as to give his own views an^ those of others competent 
to speak. Strong statements of opinion have' been avoided as far as pos- 
sible. The writer desires that this book shall not, however, be merely 
a colorless recording of present day organ building practices in 
America ; yet hopes to have made an impartial presentation. If partial- 
ity has been shown, it is unintentional and the author must ask the 
reader’s indulgence. 

This book by no means aims to give specific drawings and informa- 
tion about the work of every American organ builder. That would mani- 
festly take more space than can be spared, and would be quite un- 
profitable from the standpoint of information, The work of many of 
the important builders is given in some detail. All general types of 
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action usually employed by Ameiican organ buildera are shown, also 
some highly specialized and unique types, where the builder has done 
enough important work to justify such consideration, or if the builder’s 
work is alone in its class, such as direct electric action. The writer has 
necessarily reserved the privilege of including the infoimiation that in 
his judgment will best satisfy the two classes of readers referred to. 

Acknowledgements and heartiest thanks are due to all builders who 
have so kindly permitted the writer the use of their shop drawings from 
which the reproductions in this book are made. The origin of each 
drawing is credited in the text, by mention of the name of the builder. 
If original drawings had been required for the many actions illustrated, 
the task would have been considered too formidable to have been 
attempted. 

The drjiwings which are used in connection with the description of 
older actions, and some of the drawings of organ pipes have been repro- 
duced from various Avorks on the organ, acknowledgement being accord- 
ed in each case. 

The writer is indebted to Mr. T. Scott Buhrman, Editor of the 
“American Organist”, for permission to use many half-tones of organ 
cases and consoles that have pi*eviously appeared in that journal. Mr. 
Buhrman has been of great assistance in reading both the copy and 
proofs of this work. He has also granted permission to quote from many 
of the author’s articles in the “American Organist”, and from other 
articles in that magazine. 

Acknowledgements and thanks are due to that great authority on 
organ tonal matters, the Rev. Noel Bonavia-Hunt for- his kind permis- 
sion to quote freely from his work, the “Church Organ.” Finally, to all 
others who have either given permission to quote, or in other ways have 
assisted in the preparation of this work, the author wishes to convey his 
thanks. 

Chicago, July 29, 1930 
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Cathedral of St. John the Divine, New York City. Skinner Organ Company 
builders of the organ. 
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CHAPTER I. 


A BRIEF HISTORY of the ORGAN 

T he origin of the organ daten back to great antiquity. The flute, 
which is a component part of the organ, is one of the most ancient 
of musical instruments. It is pictured on the walls of early 
Egyptian tombs; specimens of it still in playable condition have been 
unearthed and can be seen in our museums. The Pipes of Pan are some- 
times considered to be the original source of the organ. Frequent allu- 
sion is made to the oigan in the Bible, though it is not at all clear that 
this refers to even the ancient type of organ. The ancient Greeks had 
no particular musical instrument called an organ, but the word with 
them was a general name for an instrument, work, or an implment of 
any kind. Confusion may have arisen concerning this term by the trans- 
lators of the Bible from the Greek. The Greek musical theorists applied 
the Avord “organic,” as a general term, to instrumental music. 

About 284-246, B.O. a man named Ctesibius;* who followed his 
father’s trade of barber, being of a mechanical turn of mind, noticed that 
the counter-weight of a moi'able miri’or used for the purposes of his trade, 
I)roduced a musical sound by the force with which it drove the air out 
of the tube in which it mov^. By experimenting he succeeded in mak- 
ing a machine containing only a single vase, inverted, with an opening 
at the top to which was attached a trumpet. When water was pumi)ed 
into the base of the vase, the air was driven forcibly through the tnimpet, 
producing a very powerful sound. This machine caused so much admira- 
tion it was consecrated to the temple of Venus. 

The principle involved may be illustrated by the modem fire engine, 
Avhich is practically the Otesibian vase reA'ersed. In the ancient instru- 
ments, water was used to force air in a steady flow' through an opening 
in the top of a hemisphere. In the modern fire engine, air confined in 
the top of a hemisj)here forces the water in a steady stream through an 
opening in the bottom. 

A pupil of Otesibius, named Hero, an engineer, w rote a work called 
“De Pneumaticis,” in w'hich he described many mechanical applications 
of steam, water and air. He also gave a description of a musical instru- 
ment deA^eloped from the old (IJtesibius trumpet in which the air was 
conA'eyed from the A'^ase to a row of pipes arranged in the order of a nau- 
sical scale, any one of which could l)e caused to sound at ivill, the motive 
pow'er being supplied by water. The instrument w'as called the “Hy- 
draulus” and appears to Have been a predecessor of our organ, naore di- 
rectly than the ancient flute. 


• Later research has cast some doubt on the authenticity of the Ctesibius legrod. The 
ancient Mesopotamians and Egyptians, even before the Greeks, had instr^ents wm« bore 
some rudimentary resemblance to an organ. The hydraulus appears to have been mvented 
about the fourth century, B. C, but the inventor is by no means certam. 
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Figure 1. 

Ancient Hydraulic Organ. Invented by Ctesibius about 200 
B.C. Drawn by G. A. Audsley from photograph of terra cotta 
models by Rev. Pere Delatre. Models found at Carthage. When 
the piston N, was forced up in the cylinder, G, air was directed 
though P into the inverted vase, C. The pressure of air in this vase 
against the water, D, drives the water up on either side into B. 
When the cylinders are not supplying air, the valves R Q close, 
preventing the escape of air. The weight of the displaced water 
forces the air in a more or less steady stream into the pipes. The 
water in the early organ took the place of a reservoir for produc- 
ing more even pressure on the wind. The two cylinders, with their 
pistons were later supplanted by feeders. 


The Hydraulus became exceedingly popular, and was for centuries 
a source of admiration and astonishment to the unlearned. “The power- 
ful sound, the mysterious pumping of the water, the exertions of the 
slaves who were obliged to pump with all their might to supply air of 
sufficient quantity, all combined to attract attention to it.” This in- 
strument was 'used for contests, public games, feasts, and even in homes 
of the wealthy. 

In the British Museum are ancient Roman coins of the time of Nero 
that depict the Hydraulus quite clearly. A piece of pottery recently 
found at Carthage represents a performer > seated between the two 
cylinders described by Vitruvius. The h^mperor Nero was particularly 
attracted by the Hydraulus. 
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TertuUian, speaking of Ctesibius as the inventor and Archimedes 
as the improver of the Hydraulus, says: “Observe the extraordinary 
genius of Archimedes. I speak of the Hydraulus. What members, what 
parts, what joinings, what rows of pipes, what a compendium of tibiae, 
and all composing one great whole! That spirit, which breathes from 
the trouble of the waters, is administered through the parts, is solid in 
substance, divided in operation.” 

The compass of the Hydraulus must have embraced about three 
octaves at about 100 AD. The pipes were tuned to the ancient Greek 
modes. The use of water in the Hydraulus was to steady the pressure 
of wind. An organ pipe will rise in pitch if the pressure is slightly in- 
creased. It has been the object of organ builders in all ages to supply 
wind to the pipes at an even pressure. Immense difficulties have had to 
be overcome to finally accomplish this. When water was no longer em- 
ployed to steady the wind, organs built with regular bellows were called 
by ancient historians, “pneumatic” organs to distinguish them from the 
Hydraulus. In the Hydraulus the pipes were made to sound by open- 
ing valves admitting air, played by keys, somewhat like the modem 
organ. 

St. Augustine applied the word “organum” to any musical instru- 
ment, but particularly to any which was blown by bellows, in which con- 
nection he used the word in the plural. The Talmud mentions an organ 
of ten pipes played by a key-board as being in existence in the second 
century. 

About the year 951 modem harmony took its rise. Before this, so 
far as any one knows, there had been no harmony beyond a drone bass, 
and the vast companies of musicians described in the Bible and else- 
where must have played and sung in unison. 

Sir John Stainer says, “The large pipes of every key of the old or- 
gan stood in the front. The whole instrument sounded and shrieked in 
a harsh, loud manner. The key-board had eleven to thirteen keys in 
diatonic succession without semitones. It was impossible to get any- 
thing except a choral melody for one voice on such an oigan. The width 
of a single key amounted to three inches and even as much as five to six 
inches. The valves to the keys and the whole mechanism being clumsy, 
playing with the finger was not to be thought of, but the organist was 
obliged to strike with the clenched fist and the organist was often called 
an ‘organ beater’.” 

Gradually the keys were reduced in size and semi-tones were added. 
Before the year 1500 the keys had approximately reached their present 
normal proportions. The invention of the pedal key-board is credited to 
the German, Bernhard, a skillful musician of Venice, about the year 1470. 
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Hopkins & Rimbault think that it was certainly earlier than this. A 
study of the organ compositions of Frescobaldi, the celebrated Italian or- 
ganist, who lived in the early part of the seventeenth century, indicates 
that the organ was then playable by fingers and pedal keys, as at present. 

From about the beginning of the sixteenth century until the early 
part of the nineteenth there does not appear to have been any great im- 
provements made in organ building, except a gradual improvement of 
the pipe work. 

The organ was from veiy early time used in connection with the 
music of the Church, though in the thirteenth century the Priests of 
both the Greek and Roman church thought the use of organs in divine 
service to be “scandalous and profane.” Even to this day the Greek 
church does not tolerate the use of organs in its services. In spite of 
this, largely due to the fact that eduontion of any sort was generally con- 
fined to monasteries and castles, the use of the organ and other musical 
instruments became general not only in great churches, but in monas- 
teries and convents. The historians of this period make much of several 
monks distinguished for their art of playing the organ and other musical 
abilities. 

The Regal was a portable organ, having one row of pipes sounding 
the treble notes, that Avas used in processions, carried by one person and 
played upon by another. In contrast to the Rf^al or portable organ, 
there was the Positive organ from the Latin word ponere, “to set down.” 
This instrument was provided with a key-board of full compass and was 
played upon with both hands. The jmrtable organ was used principally 
to assist the voice and to play the melody of the plain song. 

Sir John Hawkins states, “The Positive is the noble instrument to 
the harmony whereof the choral service has, ever since its inception, been 
sung. The Regal, or portative, on account of its smallness and the 
simplicity of its construction, was so-called.” 

Hopkins & Rimbault, in their history of the organ, explain the term 
which is frequently found in medieval manuscripts concerning organs 
in which an organ is nearly always referred to as a “pair of organs.” 
They state, “The truth is that a pair of organs meant simply an organ 
with more pipes than one, similar to the way we frequently refer to a 
flight of stairs, as a pair of stairs.” 

Numerous examples of old organs, of various types and some very 
beautifully finished, are to be seen at the Metropolitan Museum of Art 
in New York and also at the George F. Harding Museum in Chicago. 

A large organ existed in the Winchester Cathedral, England, in the 
tmth century, which caused widespread attention and comment from the 
medieval writers. 
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Nearly all early oi|^ builders were ecclesiastics, usually monks of 
a me ch a nic al turn of mind. It was not until about the fifteenth century 
that organ building became a profession. For many coituries it appears 
that organ building was developing in various parts of Europe, but more 
especially in Qermany, France and England. These latter countries 
possessed distinct schools of organ building until nearly the banning 
of the nineteenth century. 

Perhaps the most important school of organ bu ildin g from about 
1359 until 1780 was the Oerman — Saxony in particular. Over two hun- 
dred organ builders can be counted in Saxony alone as having fiourished 
during this period, including such masters as the Silbermanns, Hilde- 
brand, Gubler, Sommer and Herbst. The great Bach played upon organs 
of SUbermann. 

Since the time of Luther, the Oerman worshippers have been devo- 
tional acd almost always possessed of strong musical voices. To support 
this hearty and enthusiastic congregational singing, organs of consider- 
able magnitude were required. The building of large organs, until the 
invention of the pneumatic lever, was beset with great difficulties. The 
touch or resistance of the keys became so heavy that it put a practical 
limit to the size of the organ. 

The only measures then known to combat this unsatisfactory state 
of things were : 

1. To retain a moderate wind pressure, but to make the windchest 
pallets small, only capable of supplying a few stops at one time. This 
allowed every stop to be used individually and a fair number together, 
but virtually reduced a large organ to a small one. For example, an or- 
gan of forty stops was furnished with pallets only sufficiently laige to 
permit the use of half this number at any one time. These could be 
chosen in successive groups according to the taste of the organist, but 
it was impossible to play “full” organ. 

2. To reduce the wind pressure somewhat, thereby largely spoiling 
the effectiveness of the reed stops and the upper portions of the floe 
work. The French school usually chose the former method, while the 
German school of builders employed the latter. 

Dom Bedos, in his great work (written 1766-1768) “L’Art de 
Facteur d’Orgues,” has a long chapter on what he considers “usual and 
desirable” stop combinations. He says, for example, “No Flue Work is 
ever to be used with the pedal reeds.” Some of the combinations he sug- 
gested seem weird to a modem organist, but they were necessary because 
of the fact that the whole or “full” organ could not be used at the same 
mommt. 

The oigan in France had seldom to sustain large masses of congre- 
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gational singing, so tliat it came to be treated merely as a kind of orches' 
tra, intended to embellish the services of the Roman Catholic Church. 
It was customaiy, and still is, in the large churches of France, to have 
two organs, a small <me in t^ chancel to accompany the choir, and a 
much larger organ in the gallery at the west end of the church, whereby 
brilliant technical displays are possible at intervals during the service. 

The German system of employing low wind pressures was unfavor- 
able to good reed tone, so this latter was largely neglected. Th^r in- 
vented as a substitute, that lovely family of organ tone, known under 
the general name of ^‘Gamba.” 

The English school was greatly influenced by the German, as several 
important German builders did much work in England, e.g.. Father 
Smith, Schulze, and Snetzler. The influence of these men was very 
great on English organ building. As the English did not require such 
large organs, th^ ordinarily employed slightly higher pressures and 
made many improvements of their own. 

Later pages will mention more speciflcally the inventions of three 
Englishmen that greatly improved the organ. They were as follows : 

Jordan’s Swell, rendering the organ capable of expression ; 

The invention by Flight of inverted ribs in the bellows reservoir, 
affording much steadier wind pressure; 

Barker’s pneumatic lever, permitting organs to be built of any size, 
and still be capable of being played “full” organ, as the resistance to 
opening large pallets was overcome pneumatically. 

These various discoveries and inventions enabled the modern builder 
to develop ideas and to combine effects hitherto only attained in 
different countries under conditions special to each. 

The two greatest organ builders of 19th century England and France, 
“Father” Willis and Aristide Oavaille-Coll will be more speciflcally men- 
tioned in our chapters on the Construction of Organ Pipes, and the De- 
velopment of the Pneumatic Action. Even though the organ has such 
great antiquity and a more or less constant evolution, it is perhaps not 
too much to say that there have been as many improvements made in it 
both tonally and mechanically in the past thirty to fifty years as in the 
many centuries previous. These later improvements w’e shall examine 
in some detail in the following pages. 

From the foregoing brief account of the early history and develop- 
ment of the organ, it appears evident that the organ is in truth one of 
the most ancient of musical instruments and has had continuous evolu- 
tion bringing it to its present state of high mhsical elftciency. 
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THE WIND SUPPLY of the ORGAN 

T he organ ia, as everyone knovra, primarily a wind inatroment. It 
ia of the greateat importance that it be aupplied with an adequate 
amount of wind at a ateady preaaure, which ia determined at the 
time the pipea are originally voiced. 

The earlieat devicea for aupplying wind to jthe oi^;an wore crude 
affaira. They reaembled the bellowa formerly to be aemi in every black- 
amith’a ahop. Theae have been auperaeded of late yeara a rotary 
blower, known aa a forge blower, aa ia the caae with the organ bellowa. 

In order to overcome the violent unateadineaa of wind inevitable 
when an oi^n waa aupplied directly from a bellowa of thia type, a reaer- 
voir waa added above the aimple wind collecting apparatua, into which 
the compreaaed air or wind waa fed from the feedera. Figure 2 ahowa 
auch a reaervoir with the feedera below. 

The reaervoir itaelf conaiated of a double aet of folda or riba, the 
upper aet folding towarda the outaide of the reaervoir, and the lower aet 
folding inaide. Air ia admitted into the feedera by a aeriea of holea cut 
in the bottom boarda, covered with a aet of valvea on top. The bottom 
of the reaervoir haa another aet of holea covered alao by valvea, both aeta 
of valvea opening upw’arda. In ita normal poaition one of the feedera 
hanga down, ao that it can be opened to ita fulleat extent and filled with 
air. On raiaing thia feeder, the valvea in the bottom board are driven 
abut and the air within it ia driven into the reaervoir. On allow’ing the 
feeder again to deacend, the valvea in the reaervoir cloae and prevent the 
return of the air, while at the aame time the valvea of the feeder open 
and admit the air which ia driven into the reaervoir at the next upatroke 
of the feedera. A aafety valve ia provided at the top of the reaer\’oir. 
which will allow air to eacape in c.aae the reaervoir ia raiaed beyond a 
certain point, thua preventing any danger of ita burating. It waa con- 
aidered that the two aeta of folda or riba of the reaervoir cloaing in 
oppoaite directiona cauaed the preaaure to remain ateady, no matter 
whether the reaervoir waa widely open or nearly cloaed. If there waa 
only one aet of riba, it waa found the preaaure w'ould be conatantly vary- 
ing. Aa a matter of fact, the preaaure waa conatantly varying anyway 
with thia type of reaervoir fed by feedera, aa everyone knowa who ia 
familiar with the hand-pumped or water-motor driven organ of many 
yeara ago. No doubt the double ayatcan of folda waa a valuable improve- 
ment. Thia ia the type o^ bellovra which aupplied wind to moat of the 
organa in the United Statea up to within recent yeara. In fact, aome 
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Figure 2. 

Cross section of an organ bellows, showing reservoir with 
double folds and feeder below. 
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sarprisingly large organs were blown by hand in the old days.* 

To this same type of bellows was applied later a water motor, whose 
function was that which had been the duty of the bellows boy. The 
water motor moved the feeders up and down at a rate of speed sufficient 
to keep the top of the reservoir at a given height. This was accomplished 
by a counter-weight on the top of the bellows which was connected by a 
chain and pulleys to a valve in the water motor, and as the top of the 

^There hu been an interesting dub formed recently, under the leadership of Mr. Chet 
Shaefer, who terms Mmself “Grand Disgiason” and whose organisation is called the “G^d 
of Former Pipe Organ Pumpers.” It is termed a non-essential, non-profitable organisation, 
its motto is “Pump for the Wind is Fleeting," and the primary purpose of the organisa- 
tion apDMrs to be to prove that not all successful business men started in life as news- 
boys. Some of the most successful have started by pumping the organ in the village 
church. 
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reservoir was raised the counter-weight was raised with it, and allowed 
the valve that admitted the water to the water motor to close, thereby 
stopping the operation of the feeders. As soon as the organ was played 
and the wind started to leave the reservoir, allowing the top to go down, 
the counter-wdght went down with it and pulled open the valve 
admitting water to the motor which started pumping. 



Figure 3. 

Showing application of water motors to the operation of feeders. 

(W. & T. Lewis, “Modern Organ Building”) 


These water motors were quite popular with churches, because most 
churches pay no water taxes (or any other taxes) and they, therefore, 
had the organ pumped at no expense. In consequence, even though the 
introduction of the rotary electric fan blower caused a great improvement 
in wind supply, many churches were slow to adopt it because they would 
have to pay for the electricity consumed. They were content to run along 
with an unsatisfactory, unsteady, and (usually) noisy wind supply 
which was the best the water motor could fumich. 

An intermediate form of blowing mechanism is shown in our Figure 
4. An electric motor adapted to operating the feeders by the introduc- 
tion df pulleys and crank is used. The motor required direct currmit, so 
that a resistance or iheostat could be provided for nyilating its speed 
for the varying requirmnents of the wind needed. There were emnpara- 
tively few organs built with this type of supplyf Gas and petrol engines 
were used in England for blowing oi^ians many years ago, but they were 
seldom mnployed here. 
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The best type of three-feeder bellows: The left feeder has opened most 
of its distance and the right has closed part way, while the center is at the 
point of beginning to open. This gives an uninterrupted and jerk-less feeding 
of air. Note the safety valve. Drawing made by Mr. G. A. Audsley. 


From either the bellows boy or water motor many churches gradu- 
ated immediately to the electric fan blower. All of their blowing 
troubles were solved by this means and a steady supply of wind was at 
once made available without the noise occasion^ by squeaky feeders or 
other moving parts in the organ itself. 

Many of the younger generation of organists do not realize the diffi- 
culties that organists of twenty-flve or more years ago had with the mat- 
ter of an adequate wind supply. The organist had to find the bellows 
boy when he wanted to practice and this functionary sometimes allowed 
the wind to run out at inopportune times, else dep^dence had to be 
placed on the uncertainties of the water motor, with fluctuating water 
pressure. 

The organist of the present day merely presses a button and starts 
to play, without giving much consideration to what happens when he 
does so, except that he counts on an ample supply of wind. Figures 7 
and 8 show sections of modem fan blowers. It should be noticed that 
the fans rotate at a constant speed, usually at the speed of the motor 
which is directly attached to the fans on the same shaft. The supply of 
dir that the blower furnishes to the reservoir is regulated by a valve of 
some sort, as for example that shown in Figure 6. When the top of the 
reservoir is raised, it shuts off further air from the blower. The fans then 
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BI|A preMure rewnrot? uMd by tbe W, W. XtiBiMiU Co. Three control Talyee are need for admitting 
air to tne reaenrolr from the blower, gloating In elie from yery small to large. The purpoM of the 
three yalyee Is to steady the preasnre. If onlyj>ne large yalre Is used the resistance of the high prmure 
wind against the yalye is so great that It It dldlettlt to draw the ydlye from its seat. As the top of the 
reeeryclr B, falls, the first yaiye to be opened to admit more wind is the cone yaWe^ I, which Mn be 


rea4Uy ojpened, because of Us small area. As the top falls farther, the i^let yalye J Is pesM open by 
“‘1 0. Further falling of the top board will cause the large pallet yalye K to open, emitting a larw 
^ n demands. This arrangement materially assists to 


wind to the reeeryoir, suflcient for the greats — ^ . . 

malntatotof steady pressure at all tisMs. In eommeiiting on this drawing a builder^ nrs It remtow 
him of a farmer whose eat had kittens, whereanon he cut a small hole to the slde^of^io barn to let 
the kittens go through and a larger hole tor the mother cat. This story is not whol^ smposlte here, 
howeytr. A eanyas bag glued around a large emie yalye and to the bottom of the .supfdy box, ^s 
been fouiid to haye a yery salutary affect on steadying the pressure. It eeryes to balance the resist- 
of m air to opening the cone yalye. 
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merely chum up the air inside the blower and suck in very little air from 
the outside. As soon as air is u^ in the organ, the reservoir top goes 
down, and more air is allowed to pass from the blower to the resen'oir. In 
reality, the term “resen'oir” is not an accurate description of the function 
of what is left of the old bellows in the modem organ. This reservoir is 
merely a regulator of the pressure that the blower is capable of supply- 
ing constantly. Feeders are discarded entirely. Therefore, no such thing 
as an actual reservoir is required, as in the old organ where a large 
amount of air had to be in reserve for sudden demands made upon the 
wind supply, when striking or holding bid chords. The modem bellows 
needs simply to respond to the varying demands for wind by serv- 
ing as a regulator to cut down the maximum supply of air that is capa- 
ble of being furnished by the blower to the particular requirements of 
the moment. 

The old type of reserv’oir created the proper pressure of air by hav- 
ing weights placed on top of the bellows. Owing to the inertia or slow- 
ness of action of these weights, the top of the reservoir could not be set 
into motion rapidly. When a staccato chord Avas played on one of these 
early organs with all its stops draw'ii, little or no response was obtained 
from the pipes. The air in the windchest was instantly exhausted, and 
no time was allowed for the inert bellows weights to fall and so to force 
a fresh supply of air into the windchest. 

Mr. Robert Hoj)e- Jones seems to have been the first to replace 
Aveights Avith springs. The use of the latter for obtaining the proper 
pressure has had a far-reaching effect upon organ building. It has made 
it possible to remoA-e the unsteadiness of Avind, fi-om Avhich all organs of 
the time suffered in greater or less degree. It has quickened the attack 
of the action and the speech of the pipes to a remarkable degree and has 
opened a neAA'^ and wider field to the king of instmments. There is no 
inertia to be overcome Avhen springs are used on a resenoir. The same 
resei’A'oir, Avith the same demands for wind, Avill be perfectly steady AA’hen 
springs are used and very unsteady with Aveights. 

MEASUBING OF AVIND PEBSSUKE 

The subject of wind pressure may now l)e discussed profitably in 
some detail. Reference has been made to the fact that some surpris- 
ingly large organs AA'ere capable of being bloAvn by hand. These were 
practically all of the tracker type, which, of coui-se, require no Avind for 
the action, but only for the Speaking Pipes. In the case of nearly all 
of these organs the wind pressure did not exceed three or at the most 
four inches. This pressure is measured by means of a wind gauge or 




Figure 7. 

Phantom view of an “Orgoblo” showing the progress and direction of the 
wind through two fans, with baffle plate between. 
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Figure 6. 

40 H.P. with 2 H.P. step>up “Orgoblos" for a large organ. 



Figure 7. 

Phantom view of an “Orgoblo” showing the progress and direction of the 
wind through two fans, with baffle plate between. 
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to tlie organ by means of increased pressure has been with the Seeds, 
the Chbrus Be^ especially, which tone undoubtedly can be made very 

mndi more simmth, prompt, and musical, by increase of pressure. 
This will be discussed later in our chapter on the Seeds in the Organ. 

Increase in pressure does not necessarily mean increase in volume 
of sound. The Kimball Company Mve very thoroughly demonstrated 
this in the residence organ in their studio at Chicago, where the entire 
organ is m ten inch pressure and yet has a number of the most delicate, 
soft effects, such as c^e might suppose would be produced from pipes 
speaking on two and one-half inch pressure. 

Large organs in the past had to be blown by one or several men. 
Such was, until recently, the case with the organ at Notre Dame Cathe- 
dral in Paris. These organs had necessarily to be blown on quite low 
pressure in order to make it possible to work them at all. To get a suffi- 
cient volume of tone without excessive demands on the wind supply 
it was necessary to have a large number of Seed stops on very low pres- 
sure. These were voiced absolutely “freely” to produce the maximum 
amount of tone on the pressure available. The Seeds in any organ take 
much less wind in proportion to the volume of sound they onit than do 
the Diapasons and large Flutes. Old organs, therefore, had few, if any, 
large Flutes and mostly small scaled, lightly winded Diapasons. This 
had to be done to conserve the wind supply, which was a very considei*- 
able problem in the case of a large organ. 

Another of the great advantages of the fan blower, in addition to 
doing away with the feeders entirely, is that the reservoir may be of 
moderate dimensions as compared with what was imperatively needed 
when the organ was supplied by feeders. Old organs usually had one 
large reservoir, in some cases as large as eight by fifteen feet or even 
larger, to supply the requirements of the entire organ. This function 
is now performed by a small reservoir not necessarily more than three 
feet square for each division of the organ, and with a separate reservoir 
for the large Pedal Stops. Pedal pipes, being of large size, require 
much more wind and would be likely, if on the same regulator as the 
Manual pipes, to cause unsteadiness. It is customary at present with 
most of our best builders to set off the basses (or the eight foot octave), 
of all the heavily winded Manual stops on a separate bass chest. This 
causes the wind pressure on the main chest to remain more steady when 
heavy chords are played in the bass octave on the Manual key board. 
All of these devices and expedients have served to allow the modem 
organ to maintain a wind pressure of remarkable steadiness. This is 
one of the foremost requirements for the proper intonation of the pipes. 

The wind is distributed from the reservoirs to the various wind- 
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Figure 8. 

The Kinetic organ blower, with a portion of the casing cut away to show the 
fans and balfle plate, llie motor and fans are so mounted in a line that no belts or 
pulleys are required. Ordinarily the generator is directly connected with the shaft 
which turns the i^s. In some cases the generator is driven by a belt from the main 
shaft 
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diests on. which the pipes are planted by rectangular wooden conrey- 
anees, or frequently, in modem work, by round galvanised sheet iron 
pipes of tihe proper diameter to insure an adequate supply. 

When there is a very long distance between the reservoir and the 
chest, as is sometimes unavoidable (though great distances are always 
undesirable), the pressure is apt to become unsteady because of the long 
column of elastic air in the conductor pipe. This unsteadiness is fre- 
quently avoided by the addition of a small bellows placed on the out- 
side of the conductor with springs adjusting the motion of the top board 
of this so-called ‘^concussion” bellows, so that when thm% is no dis- 
turbance in tke wind supply the bellows remains about half way ox>en. 
As soon as a sudden demand is made on the wind, this bellows collapses 
momentarily and then rebounds absorbing the greater part of the shock 
to the air column and steadying the wind pressure at the mouths of the 
pipes. This is a very ancient expedient that was resorted to in the days 
of hand blown organs, and it seems that it should not be necessary in 
the modem organ. Yet I have observed numerous instances where it 
was imperatively required to steady the wind, particularly on a large 
swell chest that was far removed from its reservoir. 

The Austin system of building organs, where the entire air chest is 
made into an immense reservoir, is described in our chapter on Types of 
Windchests. This is no doubt the ultimate system for absolutely steady 
wind pressure. Its advantages and disadvantages are there explained. 



Fignre 9. 

Ifr. W. C. Cooper, Sitperintendent of me organ d^artment of Rtahwortii & Dreaper, 
bat Idndiy fumidied me wiUi tbit drawing of their vertical bellows, compressed by V 
^riims, controlling the valve gear by e rod passing throi«fa a bushed hole in tiw fixed 
boM^ Hie two-speed gear wheel ensures an ample valve opming foT' any call made on Ae 
wind, and as wl^ is centred m ball races, die whole action is free horn friction. The 
gate valve mid casing are of aluminum. It meets every requirement in volunie, steadiness, 
and eqindity ei pressure. 




Plate IV 

“A thitiK of beauty — is a Joy forever.” Though homelineHe in case-building may b<f 
only case-deep, the trailty of man still desires the element of beauty and rebels at the 
thought of having to use a tomahawk in generous sweeps in order to make the sight more 
lovely. Case-bufldlng is not a lost art and never was. If there is a lost art it is the gentle 
art of case-buying. Organs are made to be heard first and seen second, as a general rule. 
A builder who tries to paint a picture in pipes before finishing his picture In tone is no friend 
of. the future of the organ. Yet when the buyer has the soul of an artist and the pocketbook 
of a banker, the organ builder finds the situation ideal and Hillgreen, Lane & Co. met the 
situation by building for the church of 8t. James the Less, Philadelphia, Pa. a small organ 
of such merit as to make us all pause a moment in complimentary contemplation. 

(FYom ”The American Organist”) 
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CHAPTER 3. 

THE SOUND PBODUCINO PORTIONS of the ORGAN 

I N the heading of this chapter, use is made of the terminol<^ em- 
ployed by Hopkins and Rimbatilt in their monumental work mititted 
“The Organ,” This work, for its day, was one of the greatest contribu- 
tions ever made to the literature of organ building. Much of its material 
is now interesting from a historical viewpoint only, particularly the 
descriptions of mechanical construction. However, some of the ideas 
expressed in this work on tonal structure are just as sound today as they 
were when first put down. 

Some of our present day American builders and organists seem to 
think that the matter of a complete Diapason chorus on the great organ 
and Reed chorus on the swell organ is a new departure. It is for many 
American builders and many organists. It is a fact that, due to the 
influence of Hope-Jones and others, during the past thirty or forty years 
many American builders have been building, and organists have been 
playing, organs that were designed with very small regard for tonal 
build-up— but more of this in our chapter on The Tonal Structure of 
the Organ. 

We now propose to describe the construction of those parts of the 
oigan which have to do primarily with its tone. In later chapters the 
matters pertaining to tonal build-up and misemble will be considered 
particularly. We will now discuss the construction of the pipes them- 
selves, which fall into three distinct classes, vis: 1. Flue Pipes, 2. Reed 
Pipes, 3. Diaphones. Their shape may be either round or rectangular, 
long or short, broad or narrow, acco^ng to circumstances. The ma- 
terials from which organ pipes are made are tin, lead, a mixture of the 
two with antimony metal, sine, and wood of various kinds. 

CONSTBUGTION OF METAli FLUE PIPES 

Of all the materials used in the construction of organ pipes, that 
which ranks first in point of excellence is pure tin. It is almost indis- 
pensable in the production of the keener string toned stops. For duller 
toned pipes such as Metal Flutes and the Phonon type of Diapason, a 
v^ large percentage of lead is introduced. Pipe metal is made in a 
great variety of proportions of tin and lead melted together. Ordinary 
pipe metal, such as is used for Diapasons, contains about twenty per 
cent tin and the balance lead, with possibly some antimony for stiffmi- 
ing. This is the minimum amount of tin that may be used satisfactorily 
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in pipe making, for, if a larger proportion than eighty per cent of lead 
la uaed, there will not be auiftcient atiffneaa and the pipes will crumple 
upon themselves from their own weight. For ordinary pipe metal about 
one-third tin and two-thirds lead is used, although a better quality is 
forty-five per cent tin and fifty-five per cent lead. 

When this much tin is used it causes spots to appear in the metal 
which makes what is termed “spotted” metal. These spots rise to the 
surface when the metal is cooling after being cast, and when the pipes 
are polished up they look as if they were marked all over with ink stains 
which had been partially cleaned off. If the proportion of tin runs high, 
the spots run closely together; indeed spotted metal proclaims its quality 
by its appearance. If the spots are very widely separated, the quantity 
of tin is small. Such pipes give good round tones and are very satis- 
factory for all metal stops where a reasonable amount of harmonic de- 
velopment is required, but when an excessive amount is necessary as in 
keen String tone, ninety per cent tin is the best metal to employ. The 
thickness of the metal has also much to do with the development of 
harmonics, or the reverse. Thick metal causes the tone of pipes made 
with it to be more foundational. Pipes made with thin walls have 
greater harmonic development. 

It is a curious circumstance in connection with modem organ build- 
ing, that in the production of metal pipes from the very first processes 
of casting the metal, through to practically the finished product, there 
have been scarcely any changes or improvements made in the modus 
op^randi for hundreds of years. 

Dom Bedos, in his great work on organ building, written nearly 
two hundred years ago, shows a wood cut of a metal pipe shop in those 
days. The tools and appliances used then, look very similar to what we 
see in a modem American pipe shop. The casting bench and soldering 
irons, the mandrels, and all of the appliances used are there shown. The 
only difference appears to be in the dress that the pipe maker wore, for 
in those days he apparently wore a wig and ruffles on his shirt sleeves, 
where today he is more apt to wear an apron. Even as far back as the 
10th century, writers have described pipe making as being accomplished 
much as it is done today. 

After the proportions of tin and lead have been decided upon, they 
are weighed out and placed in a large iron pot and the metal brought 
to a proper temperature for casting. The casting process is accom- 
plished on a long wooden table or horizontal slab, usually about three 
feet wide and fifteen feet long. The top of this table is covered with a 
canvas or moleskin cloth which is stretched very tightly and smoothly 
over the entire top surface. The table top presents almost the appear- 
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Slice of aa artist’s canvas stretdied ready to paint upon. A box is pro- 
vided to run in grooves fnnn one end to the other of the length of the 
table with one side of the box capable of being raised or lowered a small 
distance from the top of the table. 

The molten metal is placed in this casting box and the thickness 
of the metal to be cast is determined by the width of the opening be- 
twecm the movable side of the box and the top of the bench. The box 
is then dragged from one mid of the bench to the other, leaving a sheet 
ui metal bdiind that has flowed out from the back of the box as it was 
pulled along the bmich. Metal of any thickness required in pipe making 
can be cast in this manner. As soon as the sheet has cooled sufficiently, 
it may be removed and another sheet cast. 

These sheets are thmi planed to make them smooth and this is done 
by planing away from the ])oint where the sheet of metal is secured to 
the bench. The plane used is like an ordinary carpenter’s plane only 
the blade is set more nearly vertically. A flat steel scraper is used for 
finishing and to make the metal of the required uniform thickness. It 
certainly seems strange that after the hundreds of years that pipes have 
been made for organs, that no more modem means of preparing the metal 
to be made up into pipes has yet been devised by any builder than to 
plane down the cast sheets of metal by hand. Usually the heavy Dia- 
pason metal is planed down on only one side, leaving the marks of the 
canvas on the opposite side, just as it comes from the casting bench, the 
idea bmng that as weight of metal is particularly desired in these pipes, 
it is useless to plane the sheets thinner. 

Having now a sufficient quantity of pipe metal sheets cast, they are 
cut to the exact size and shape required for the particular scale of stop 
that is bdng built. Oigan pipe shops have complete patterns of all the 
scales generally used, and simply cut the sheets from the patterns, both 
the body of the pipes and the feet. 

Before going further, a few definitions should perhaps be givm con- 
cerning the various portions of the pipes. Let ns refer to Figure 9. 

An open metal Flue pipe is composed of three distinct parts, called 
the body, the foot and the languid. The larger metal Flue pipes have 
in addition two other parts that are soldered on separately, viz., the 
upper and lowrer lips. The body is that part of the pipe that commmices 
at the mouth of the pipe and extends to the top. It is formed by rolling 
a dieet of metal of the required dimensions around a smooth cylindrical 
column called a mandrel, and uniting the edges together writh solder. 
The joint thus formed is called a seam, and, occurs at the back of the 
pipe. The body of the pipe, on the opposite side of the seam near the 
k)war end, is flattened by burnishing, formii^ the upper lip or leaf of 
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Figure 10. 

Left, a section of a metal pipe. Right, a section of 
a wood pipe. 



Figure 11. 

1, a front view showing harmomc 
bridge applied to tlm mouth. 2, a side 
view of the same pipe. 



Figure 12. 


A riiows the normal shape of the languid in Diapason pipes. B is a Imgmd with 
a more obtuse bevel, used in early English examples of the stop. C is the mverted 


languid. 


(From Audsley, “The Art of Organ Building**) 
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Figure 13. 

Construction of metal pipes. A series of pipe bodies are here shown that have been formed 
around a mandrel, having previously had a portion of the lower part of the body cut away, l lic 
ipper lips will be soldered onto these cuts in the body. The feet are also shown with the lower 
ips soldered in place. The next operation will be to solder on the languid, and then to solder the 
leet onto the body of the pipes. The pipes will then be ready for the voicer. Note the series of 
patterns in the lower left from which the upper lips are cut. The smaller metal pipes have their 
upper and lower lips burnished fiat, avoiding the necessity for soldering on flat pieces of metal at 
these points. The large metal pipes are nearly always made of zinc, which requires the treatment 
shown above. 
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the ^pe. A poitkoi of this flattttied part is cut away from the body 
teaylng a broad (queuing. The edge that is left immediately above this 
opmiing is called tho upper lip. 

The foot is tiliat part of the pipe of an inverted conical shape whidi 
extoKds tmm the mouth downwards. It is made in a similar manner to 
the body, that is, with the seam running vertically up the center of the 
bade and an Indmitation in the front, though in this instance it is the 
upper part of the foot that is flattened, corresponding with that in the 
body of the pipe. This flattened portion of the foot of the pipe forms the 
lower lip. 

The function of the foot is to serve as a conductor of wind from 
the windchest to the mouth of the pipe. Hence in the apex of the conical 
foot a hole is made for the entrance of the wind. The foot also serves 
as a support for the pipe. It is, therefore, nearly always made of sine 
for the larger pipes as it has to support considerable weight, especially 
if the pipes are made of heavy pipe metal. Metal pipes longer than four 
feet are nearly always made of sine. The common American practice is 
to make these pipes of annealed or softened sine, which is much more 
readily worked tiian the unannealed or hard metal. The latter is con- 
sidered better and is usually employed by the English builders. If the 
feet of heavy metal pipes were made of the same material as the bodies, 
the pipes would be apt to collapse of their own weight, as sometimes 
happened in old oi^ns. 

The languid is the flat plate of metal that lies horisontally on the 
t<^ of the foot just inside of the mouth. It is made of much thicker 
material than any other part of the pipe because it is entirely un- 
supported, except at the sides and back. In front it presents a straight 
edge correspondii^ with the lips of the body and foot, but slightly behind 
that of the latter, leaving a narrow slit or windway between. The front 
edge of the languid is usually bevelled inwards and upwards, though 
certain pipes are made with what is known as inverted languids bevelled 
in the opposite direction. Figure 12 illustrates these two types. The 
languid is made strong and thick so that it will not sink of its own 
wei|^t whmre it is unsupported in front or in the middle, in which case 
the sheet of wind passing from the windway would miss the upper lip 
and so render the q>eech of the pipe defective. 

The mouth, as already indicated, is the hollow cut, or opening, that 
occurs' at the junction of the body and feet of the pipe. The separate 
parts of an open Flue pipe are joined together in the following manner: 
The straight edges of the languid and the foot are first arranged parallel 
and then the back and sides of the two are soldered together, the narrow 
slit in front being left open so as to form a passage, or windway, for the 
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Figure 14. 


From loft to ri«lit, tho ptpos aro 
Dlapooon, Dololana, Vlolo d’Orohoo* 
tro. Olid Spits Flttto. 

(From Audsloy, **Tho Art of 
Orfon BvUdlns**) 



_-^ro IS* 

LUI^IOTONB 

Perfoctod by H. H. Holtlmmp and A. G. Snarling 
and first nsod to tbo yoar IfiSS at either 8' or 4* Pitch. 
One side of pipe is tuned slightly fiat of nnison and the 
otlmr slightly sharp of unison. In addition to the beat 
eauski by the difference in ^tch, there is an undulation in 
the tone. This undulation is much slower than the pitch 
beat and hence you haue a beat within an undulation. It 
is this compound tone curre whidi giyes the tone its 
culhir charm, 8ach side of the pine Is dependent upon the 
other for its speech. Neither nde is tonally good alone. 
Besides the normal uses of an undulating organ tone* 
Ludwigtone is ideal for the accompaniment of Plain Cfiiant 
and proTides a perfect carpet of tone for the singers. 
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current ot air that entera at the foot of the pipe. In the next place, the 
upper lip of the body and the lower lip of the foot are put preciaely 
oppoaite each other and the body and foot are then aoldered together all 
around. The languid ia thua eatirely encloaed within the flniahed pipe. 

In making the yarioua jointa or aeama, the aolder ia prevented from 
sqjreading to more of the aurface of the pipe than ia deaired, by coating 
the pipea with vdiiting before th^r are aoldered. Thia ia eaaily waahed 
off after the pipea are flniahed. The jointa to be aoldered are then alight- 
ly bevelled and acraped ao that th^ are entirely free from whiting or 
greaae. Candle wax haa bemi employed aa a flux for thia aoldeiing 
since time immmnorial. Thia doubtleaa fumiahea a use for the burnt 
down stubs of altar candles. Nearly all larger pipes or those longer than 
eight or ten inches have ears or pieces of metal soldered on each side of 
the mouth to help guide the wind sheet. 

Having described in some detail how metal pipes are constructed, 
I should perhaps mq>lain what causes them to sound a note after they 
are formed as described. In order to understand the production of sound 
in an organ pipe, we shall make a short study of some of the acoustical 
matters involved. The flute as a musical instrument dates back to ex- 
treme antiquity. The tone of the flute is produced by bloving across a 
hole punched in its side. In other words, it is possible to produce a tone 
by a stream of wind striking upon a cutting edge. In this way, by blow- 
ing across the end of any tube made of any material, such as glass, iron, 
rubber or cane, a tone can be produced. 

The primitive flutes found in the Egyptian tombs and also depicted 
in the ancimit hieroglyphics were made of reed or cane about fourteen 
inches long, possessing the usual six Anger holes. When the six holes 
are closed by the Angers, the ground tone of the tube is produced. By 
lifting the Angers in successive order from the bottom end the seven 
notes of the major scale are obtained. By closing the holes again and 
blowing harder, we obtain the same scale an octave higher, by blowing 
still harder we may obtain two octaves higher. In other words, we are 
producing harmonics. It is possible to produce a complete series of 
harmonics from a plain tube without Anger holes or valves such as the 
old type of French horn by tightening the lips and increasing the pres- 
sure of the player’s breath. We learn from this that the pitch of the 
sound depends on the Imigth of the tube and further that the pitch of 
the sound also depends on the amount of wind pressure. Therefore, it 
is obviously* important that the pressure of wind in an organ should be 
steady and uniform, otherwise the pipes will speak a harmonic instead 
of the sound intended. 

When a stop is labelled eight feet it simply means that the longest 
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pipe of ilw ftop, laown as CC, is ei^^t feet long and the pitch vUl he 
the nn&on or nomaih that is, middle C on the organ keyhowd will oor- 
re(q[>ond with the middle C of the piano key-board. A sixteen foot stop 
will sopnd an octave lower, a four foot stop will sound an octave higher. 
These measures ref mr to pipes which are opeu at the top and are only 
approximately correct for very narrow pipes such as Salidonals and 
Dulcianas. Large scaled pipes do not have to be so long to produce the 
same pitch. 

If a tube op» at both ends be blown across at one end with a 
normal amount of wind pressure, the fundamental tone of the tube will 
be sounded as already pointed out. But, if the hand be placed at one 
end of the tube so as to dfectively close it and the open end blown across 
as before, a sound will be heard exactly one octave below that which 
was heard when blown into with the top open. One of these pipes is 
an open pipe, the other a stopped pipe. The differmice between the 
two is that which constitutes the two great classes into which Flue 
pipes of organs are divided. It is, therefore, sem that by stopping up 
the end of an organ pipe it is possible to obtain eight foot tone from 
a pipe only four feet long, and sixteen foot tone from a pipe eight feet 
long, blit with some loss of power and volume. The harmonic series 
produced from stopped pipes is entirdy different from that of open 
pipes. The latter harmonic series is produced by vibration rates per 
second which are in the ratio of 1-2-3-4, etc., while those of the stopped 
pipes have vibration rates per second which are 1-3-6-7, etc. Only the 
odd numbered harmonics can be produced from closed or stopped pipes. 

The Estey Organ Company appear to have discovered a new prin- 
ciple in acoustics in their open bass pipes shown in Figure 14. The late 
Mr. William E. Haskell is the inventor of this ingenious type of pipe. 
He states, “The inserted tube or complmnenting chamber in the pipe is 
such in length as to complete the full length of the pipe. It is, as will 
be noticed, smaller in scale than the outside pipe. The effect is to pro- 
duce a vibration that would be obtained with a full length pipe and in 
no way does it interfere with the quality of tone. In fact, it assists the 
pipe materially in its speech,” according to the statement of the 
builders. The Estey Organ Company state that they have worked out 
this type of pipe for all classes of tone. Strings, Flutes and Diapasons 
and the law holds good in every instance. 

Helmholz was the first to demonstrate that the quality of all musi- 
cal tones depends entirely upon the presence or absence of their upper 
partials. Thus a large scaled Flute pipe has practically no harmonics 
present, and its tone is practically all ground tone. This is also true 
of the large scaled, high, narrow mouthed Diapason. The clanging tone 
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of the trumpet has very many of the high partial tones present and an 
instrument like the cymbal gives us the whole of the upper partial tone 
series. 

It will be seen from this that different qualities of tone in organ 
pipes are produced ; first, by the thickness of the material of which the 
pipe is made, as well as the material itself (although this is not of so 
much importance as has formerly been thought) ; second, by the scale of 
the pipe; third, by the amount of wind pressure; fourth, by the shape 
and size of the mouth, the relation of the lip to the stream of wind 
impinging on it from the narrow slit, and the shape and thickness of 
the lip itself. This manipulation of the mouth and lip to produce the 
tone desired is called voicing, which will be treated in a later chapter. 

Returning now to the construction of pipes themselves, we shall 
consider the construction of wood pipes. 

CONSTEUCTION OP WOOD FLUB PIPES 

The wood pipes offer a more limited range of tone than is possible 
from metal pipes. The characteristic tone of nearly all wood pipes is 
some type of Flute tone. Wood pipes are rather more simple to build 
and voice than any other pipes in the organ and have frequently been 
made with good results by amateurs. A scale is required from which 
the various dimensions of the pipes can be obtained, as they graduate in 
size from top to bottom. Wood stops may be made from almost any 
wood, preferably maple, mahogany or even oak; but more usually from 
spruce or white pine. In any event, the lumber should be well seasoned 
and dry, and free from knots, sap and shakes. 

The first requirement in making wood pipes is the block, which will 
form the equivalent of the languid in the metal pipe. Having made a 
series of blocks of the proper dimensions (that is, the inside measure- 
ments of the stop that is being built), the blocks are shaped in any one 
of various ways as shown, e.g., in Figure 10» A gap is cut with a tenon saw 
through the mahogany or other hard wood facing, that has previously 
been glued on the front edge of the block, keeping the same proportion 
for each block. See Figures lOand 19. Also Figures 21 to 24 

The opening at the bottom of the block is a round hole which is 
bored after the pipe is put ti^ether and in this the foot is inserted. The 
sides of the pipes are next glued to the blocks. The pieces that are cut 
out of the blocks are used as a guide for the sides when they are being 
glued on. The backs and fronts of the pipes are then glued on. The 
front only extends down to the top of the block and has a chamber cut 
for the upper lip, and an opening for the mouth, as shown in Figures 
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Figure 18. 

The 32' Pedal- Diapason. The largest pipe is 31-13/16" 
^ long, made of sugar pine 3" thick. 
(There are five 32' Ped^ stops in this Organ.) Pierre 
S. duPont organ. Aeolian Company, Builders. 



Figure 19. 

Parts of a Pedal Bo«irdon. 1, cross section. 2, completed pipe. 


3, separate parts 


Jjf.k **** upper lip with B the tongue grooving the lip 

1, F the beard. E and G are 


to the body of the pipe at C. DD represent the two ears 
front and back views of the cap or lower lip. 
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9 and 16. The bevel is ordinarily cut about as high as it is wide, the 
final height of the mouth being related when the pipes are voiced 
The caps are pieces of wood which cover the gaps in the front of 
the blocks. These are usually made of mahogany or other hard wood 
and in the case of many Flute pipes are simply fiat pieces of the same 
thickness as the fronts of the pipes. The windway is cut in the top of 
the cap before it is attached to the block and is made with a fiat file. 
This is finally adjusted in the voicing of the wood pipes. Our illustra- 
tions show various types of Flutes and Bourdons, some with the cap 
hollowed out and some with the upper lip bevelled inwards, as is done 
in the case of the Melodia. In modem organ factories, some labor sav- 
ing methods have been introduced in making wood pipes. There are 
large sanding machines into which the pipes may be fed and have their 
sides smoothed down with a great detil less lalwr than b> planing 
them down by hand. There is special machinery provided for bevelling 



Figure 20. 

Wood pipe making. The unfinished pipes shown at the right are secured in a clamp white 
the back and fronts are being glued onto the sides The pipes shown on the tnick have merely their 
sides glued on to the blocks. The backs and sides are next glued on. Wood pipes are made jn nearly 
all factories in groups of a dozen or so stops of the same kind. This is a convenience in manu- 
facturing. 


43 



SOUND PRODUCING PORTIONS 

the upper lip and for jointing the sides and fronts of the pipes before 
gluing so that wood pipes can now be produced more economically from 
a labor standpoint than was possible before the introduction of wood 
working machinery. No such improvements seem to have been accom- 
plished in the manufacture of metal pipes. The best practice in the 
making of the larger wood pipes, such as Pedal Diapasons, etc., is to 
tongue and groove the joints that are glued. It is a matter of great im- 
portance to the tone of any pipe that the body be tight. If the joints 
of wood pipes become loose, or come open, the tone is usually ruined. 
It is well, therefore, to take all precautions against this. Figure 19 
shows this method of construction. 

Wood pipes have a coating of glue given to their interior surfaces 
to counteract somewhat the effects of moisture. They are usually var- 
nished or shellacked on their outer surfaces. Paint is sometimes used, 
but, as this is only done to hide defects in the lumljer, pipes are seldom 
painted by our best builders. Builders who have used good lumber want 
to show that they have done so by not covering the wood portions of the 
oi’gan with paint or other finish that will hide the lumber. The Aeolian 
Company is an exception. They use the finest lumber obtainable for 
organ building, and then cover it with a yellow ochre compound that 
completely hides the wood, yet they have nothing to hide and should be 
proud to show any lumber they use in organ building. They consider 
this covering to be more waterproof than ordinary varnish or shellac. 

CLASSIFICATION OF FLUE PIPES 

Having outlined the general construction of both metal and wood 
pipes of the type known as Flue pipes, we shall give a brief account of 
the classifications into which Flue pipes are divided : 1. Diapasons, 2. 
Flutes, 3. Strings, 4. Echos, or miniatures of the first three groups. 
This fourth classification is suggested by Mr. Hunt in his work on the 
“Chim-h Organ,” and seems a very logical way of classifying the softer 
organ tones. I do not recall that this classification has been used by 
anyone before Mr. Hunt. 


DIAPASON TONE 

The Diapason has prominence historically, also from its importance 
as the essential factor in the tonal design of the organ. An organ with- 
out a Diapason is not an organ at all, consequently the Diapason may 
veiy properly be called the foundation tone of the organ and as such 
desen^es more attention than is generally given to it. There are prob- 


44 



Figure 21. 

On ttie left, front and seotional views of a Pedal Open Diapason. The trl- 
anorular strip In front of the mouth Is a **beard** applied to the lower notes of 
this stop to steady the speech and to assist the tone in aeneratinff promptly. It 
will he noted that It is somewhat similar in character to the harmonic hrldces 
•■ttached to nearly all forms of strlnv toned pipes. 

On the livht. front and sectional views of a Clarahella, or larffe scaled flute. 
The tunins slide Is shown at the top of the pipe. 
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ably aa many ideas of good Diapason tone aS there are builders of or> 
gans and, I was going to say, almost as there are organists, but this 
would probably be an exaggeration. The fact is, that the tone of the 
Diapason is perhaps more affected by bad or advantageous acoustical 
conditions than any other type of tone in the organ. 

Therefore, the same builder may make two Diapasons with precise- 
ly the same characteristics and as nearly alike as two Diapasons can' be. 
If the flrst one be placed in an oigan where good acoustical conditions 
exist, organists will pronounce the tone beautiful, “an ideal Diapason 
tone.” If the duplicate Diapason be placed in an organ where the 
acoustical conditions are bad, organists will consider this stop as either 
hard, tubby, or otherwise unsatisfactory. This obviously adds to the 
problem of obtaining the best type of Diapason for any given organ. 
Diapasons suffer greatly from bad acoustics. 

The Rev. Noel Bonavia Hunt, in his very interesting and instruc- 
tive treatise on the “Church Organ” (a work so undoubtedly sound, that 
I shall refer to it frequently in the course of this chapter and others), 
states that the type of Diapason known as the early English Diapason 
is represented by numerous examples still to be found in England in 
old oigans of Father Smith, Renatus, Harris, Green, England, Knight 
(of Chichester), Snetzler, Avery, Bridge, Byfield, Jordan, Griffin, Gray, 
and others. Mr. Hunt states that, although all of these old examples 
show various standards of exc.ellence, generally speaking they all 
possess the charm of tone that is characteristic to the type. He 
describes the tone as one of old world peacefulness, a quality which is 
only obttiinable from pipes of the same construction and on a light wind 
pressure. He states, “The secret of this lies in the form of languid 
employed,” which is shown in our Figure 12. 

The tone is smooth, round, and velvety, the speech being perfectly 
natural and unforeed. “Quality before power” must l)e the ruling motto 
adopted by the voicer of this type of Diapason. The scales are not ex- 
cessive. The mouth may be 2/9 or 1/4 of the circumference and cut up 
1/3 of its width. Wind pressure should not exceed 3% inches and lower 
l)ressure is doubtless preferable such as 2% or three inches. 

A later type of Diapason known as the Schulze Diapason was intro- 
duced in England, alraut 1851, by the firm of J. F. Schulze & Sons of 
Faulinzelle, Germany, who sent a small two manual instrument to the 
Great Exhibition. This led to Schulze’s receiving a number of orders 
for larger organs, the most notable of which are those at Doncaster. 
Annley, Tyne Dock and Hindley. The Diapasons built by Schulze for 
the organs at Armley and Tyne Dock artf the ones that are quoted as 
the flnest examples of Diapason tone in England by Dr. Audsley in his 
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Figure 22. 

On the left, front nnd aectinnni views or m. Mohl F*lute or Melodin. Kote the 
inverted upper lip, a unique eharaoteristic of these stops. On the rlirht, front and 
sectional views of a Pedal Bourdon. This Is provided with both **ears** and a 
**henrd** at the bottom of the mouth to vulde the wind sheet. 
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works on the oi^n. The toiK is characterised as being both brighter, 
more vigoroas and more assertive than that d! the earlier English ex- 
amples. Apparently at Tyne Dock, Schulze showed what he could do 
in the production of power and majesty of tone when it was required 
for a qpecial purpose. 

Mr. Hunt states, ^‘It is not fair to judge the work of Schulze by 
the dTectiveness of a single stop, for he was a great tonal architect and 
the real glory of his organs coiusists in the magnificent ensemble of his 
full Great Flue work up to mixtures, the chorus of which was treated 
on the same lines as he treated a single eight foot Diapason. When we 
speak, therefore, of the Schulze Diapason, we ought always to think of 
it in terms of the complete edifice of which it is an integral part.” The 
Schulze Diapason varies in scale between inches and 2 7/8 inches 
at tenor G. Such Diapasons have been copied with more or less success 
by modem builders. Several examples of this stop have been intro- 
duced into American organs recently, notably the Atlantic City High 
School organ and the organ at St. Marks Church, Philadelphia.* 

It is true that the early English organ builders were very much 
influenced by the German builders and their work. Not until we come 
to “Father” Willis do we have a dominating English influence on tone. 
The chorus Reeds that “Father” Willis produced at St. George’s Hall, 
Liverpool, were more revolutionary in their effect on organ tone in Eng- 
land (and later on in America) than any other single thing done 
before or since along tonal lines. 

The modem foundational type of Diapason was evolved because of 
the desire for abundance of unison foundational tone which Mr. Hunt 
believes to be characteristic of the English race, for in Germany and 
France evm large organs possess only a small amount of flue founda- 
tion. Mr. Hunt says, “The modem English organist is not content to 
restrict his tonal diet to a feast upon the beauties of either the early 
English or the Schulze Diapason, but demands to be ser\'ed with some 
thing move solid. He complains that the early English type is inade 
qnate to cope with the heavy pressure Reeds of the modem organ, and 


♦An anecdote is told me by Mr. 'Maurice Hardy, for many years associated with the 
Kimball Comiany of Chicago. He frequently would discuss organ tone with Mr. Joseph 
Camitliers, an En glish m an in the factory. Mr. Carruthers’ idea of the only perfect 
and satisfactory org^ that he had ever heard was that in St. George’s Hall, Liverpool, 
built by “Father'’ Willis in 1855. Whenever he did hear a particularly effective American 
organ, he would tell Mr. Hardy it sounded almost as well, or at least reminded him of 
St George’s Hall, Liverpool. No American builder could possibly do as well as the 
English builders. Finally, one day Mr. Hardy suggested to Mr. Carruthers that he might 
be mistaken, but it was his impression that the three greatest of the earlier English builders 
were Father Schmidt Snetzler and Schulze, whose names after all do not sound so 
English. 
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Figfurc 23 . 

Front and sectional view* of a Pedal VIolone. Note the 
harmonic brldva In front of the mouth. The scale of this ■^P 
Is smaller than that of the Pedal Diapason, and the block Is 
treated dlfferenttv Also the upper Up Is made separ^ely 
and Is toniTued and irrooved onto the front of the pipe. This 
tonvue and irroove construction is employed by our best build- 
ers In Joinlnfc the sides with the front and back of wofkl 
pipes also. Such a practise makes for durability of the Joints. 
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that the Sdialae type is more brilliant than fonndaticmal. What is con- 
sidered to be ideal is the foundation and reflnmemt of older examples 
magnified to the power of the Schulxe Diapason.” This has resulted 
in various iypes of Diapasons, probably the most objectionable of which 
was that produced by Hope- Jones, known as the Phonon type. 

If we were to believe what is stated in “The Recent Revolution in Or- 
gan Buildmg,” a work attributed to George Laing Miller, we would con- 
sider that the Phonon type of Diapason was the most important inven- 
tion in modmm organ tone. As early as 1887, Hope-Jones introduced 
his discovery that, by thickening and leathering the upper lips and nar- 
rowing the mouth and increasing its height and the thickness of the 
body of the pipe, pipes could be voiced on ten, twenty or even thirty 
inch wind without either hardening the tone, forcing, or producing 
windiness. This type of tone was considered to be vastly preferable to 
what Hope-Jones termed the hard and harmonically bold Diapason, into 
which the Schulse type had evolved. 

Mr. Hunt, who has great experience and a vast fund of informa- 
tion, by listening to practically all the examples of Diapasons that exist 
in English organs, states that in preference to the Phonon type as de- 
veloped by Hope-Jones, he greatly prefers medium scaled pipes, not ex- 
ceeding four inches in diameter at tenor C with % width of mouth cut 
up 1/3 of its width, with either A, a reinforced upper lip, or B, an upper 
lip burnished on both edges, with a wind pressure not exceeding 4^^ 
inches. The object of burnishing the upper lip is to eliminate the higher 
dissonant upper partials, without unduly curbing the first two. The 
difficulty with the Phonon type of Diapason is that the first two upper 
partials are not sufficiently developed. Moreover, it is difficult if not 
impossible to build up a complete Flue chorus on the Phonon type of 
Diapason. The upper work (principal, 15th, 22nd and mixtures), must 
be restricted to the point of negligibility because if properly developed 
it will create an hiatus, by standing away from the unisonal founda- 
tion tone. As a matter of fact, Mr. Hunt’s type of Diapason is a some 
what modified Schulze Diapason with slightly less harmonic develop- 
ment. 

It is undoubtedly true that more assertive upper work is possible 
with the harmonically developed type of Diapason tone, than with 
one that is practically all foundational. Many American organists still 
seem to prefer this latter type. Because upper work mixed so badly 
with the Phonon Diapason, Mixtures were largely eliminated in Ameri- 
can organ schemes for the past thirty years, in fact ever since these 
flutey, fflnooth foundational Diapasons became prevalent. Recently 
there has been a tendency to introduce more upper work, and the type 
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Figure 24. 

On th« Inft. front and •octlonal vlowa of tho X>oppolttdto. Thin ntop la 
eenorally mado with atoppom in tho top. but may bo mado with opon pipaa. 
In olthor caoo two months aro providod on oppootto aldoa* Tho ptpoa aro nor- 
mally narrow on tho aldoo which contain tho moutha. On tho rtvht. a Oodockt. 
This to a modillod and small scalod form of Btoppod Diapason or moro proporly 
Btoppod Fluto. 
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of Diapason to go with this must neceaaarily have more harmonic devel* 
opmmit even though the tone border on being hard. 

A small scaled Diapason is frequently introduced into organs, 
which develops the upper partials without actually being a String stop. 
The principal varieties of this type of Diapason are the Viola Diapason 
or Qeigen Principal. The scale is usually not over 2% inches at tenor 
G. The harmonic development is increased by the pipes being slotted, 
that is, by cutting out a slot near the top of the pipe for tuning purposes. 
French builders commonly slotted all their Diapasons. 

The more foundational type of Diapason is tuned by having a slid- 
ing collar or sleeve affixed to the top of the pipe which may be knocked 
up or down to tune the pipe to the correct pitch. The sleeves should 
properly go entirely around the circumference of the pipe, so that no 
break or other irr^^larity occurs at the top. 

The Salicional Diapason, usually termed Salicional, sometimes 
Viola, is a very small scaled Diapason which borders more on String 
tone than Diapason. Bdng very lightly winded, it affords a delightful 
contrast to the other principal types of Diapason. 

The Gemshom is a stop made with conical pipes with a diameter at 
the top varying between onehalf and one-quarter of that at the mouth. 
This type of tone is somewhat of a hybrid, containing something of 
Diapason, String, and Flute, and possesses a beauty all its own. It has 
marvelous mixing qualities with Flute tone, giving a little edge to the 
tone When such pipes have a moderate taper and the mouths are cut 
fairly high, the tone is described as a Spits Flute. 

The Pedal Diapasons are generally made of wood, though when I 
was in England I heard a recent Willis Pedal Diapason made of hard 
rolled sine, fairly liberally scaled (about twelve inches at sixteen foot 
G). These pipes were quite equal and in some ways superior to pipes 
made of wood, the tone produced having greater definition than the 
more conventional wood Diapasons; a real advantage in Pedal tone, 
that is all too likely to be muddy and ill defined. 

The sixteen foot manual Diapason is frequently of metal with much 
smaller scale, generally not exceeding eight inches at sixteen foot C. 
When the bass-portion of the manual stops is made of wood, the wood 
portion is generally not carried up past GG|t and the break between wood 
and metal can be roidered quite imperceptible. 

The upper work of the Diapason consists of the Octave, 15th and 
22nd, and the mutation work, that is, ranks of pipes sounding a note of a 
difformit pitch from the foundation. Mutation work includes the Quint, 
Tierce, and Septime and their Ofctaves. The combination of octave and 
mutation ranks are known by the generic name of ^‘Mixtures,” which are 
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Figure 25. 

The Polyphoned Bourdon-Gedeckt. An invention of the late Robert Y. Barrows. The Bourdon 
is supplied from the main windway A, in the left pipe shown uncovered; over this is placed the 
wood plate B, and the Bourdon is complete. Into plate C is cut the smaller wind-way with its nar- 
rower slit scarcely visible in the photo; when mounted on the pipe as shown in the photo, the 
Gedeckt is produced by this smaller supplementary cap and wind- way. “The Gcdeckt is not simply 
a part ot the Bourdon but augments it noticeably, probably because of the increased stiffness of the 
wind-reed. When the polyphoned pipe is properly built it produces two tones of different dynamic 
intensity but of absolutely identical pitch and perfect steadiness." Note the double set of magnets 
required. This system is employed by the Rochester Organ Company. 
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mwe AiUy d«Msribed in nnr chaj^ter <hi Mixtures. Organ buiUtars made 
it a rule to scale and Toloe these octaye pipes as coctenMons of tibie 
nnison Diapason. This caused tiie upper work to he too brilliant and 
tssq^rtant in the general balance of the organ. More particulars in 
regard to the scaling and formation of the pipes comprising the upper 
work of the Diapason will be givmi in our chaptor on Mixtures. 

XLUTB TONS 

The second general class of organ tone is that known as Flute. Un- 
dm* this heading are grouped all those stops in the oi^;an whose tone is 
charactoriied by a deficiency of upper partial tones. This type of tone 
is otfinined from stopped pipes and from open wood pipes with square 
blocks, from opmi metal pipn with very high mouths and from double 
looigth open or stopped pipes’that are blown to sound thdr harmonics. 
Stopped pipes are made of either wood or metal. The principal type of 
stopped w^ pipes that is most common to organs in both Eni^and 
and Ammdca is that known as the stopped “Diapason,” being a large 
scaled pipe with a square block and hollow cap fitted a trifle below the 
level of the nicked edge of the block. This has been modifled by Schulse 
into a smaller scaled pipe known as the Qedeckt The latter pipe pro- 
duces a brighter and more interesting tone of good body. The metal 
Stopped Flute is a thick metal pipe fitted with a wooden stopper with a 
hi^ mouth and the upper lip pulled outwards, frequently by not flattmi- 
ing the uppmr lip at all, but allowing it to maintain the natural round- 
ness of the body of the pipe. There are many kinds of stopped Flutes, 
including those with two mouths, one on each side of the pipe, known 
as the Doppel Fldte. The Quintaton is made of metal with a very low 
mouth whidi causes the pipe not only to sound its prime but its 12th, 
with almost equal prominence, at the same time. 

Tin most important Stopp^ Flute in the Pedal organ is that called 
the Bourdon which has been made of inordinately large scales, as much 
as ten by twelve inches. A large Male is necessary to counterbalance 
the effect of a low mouth in order to avoid the distreming “cough” which 
would otherwise precede the speech of such a pipe. Usually nothing 
is gained by a scale larger than seven by nine inch«^ whmi heavily 
winded.* The 82 foot Sub-Bourdon is rarely a success below CKIOO, be- 
cause of the fact that any attmnpt to get the wind to reach the upper 

*I recall an incident where one of our builders had completed the entire 3d foot octave 
of the Sub-Bourdon and the organ was being examin^ by several interested enthusiasts 
who attempted to listen for the tone produced by Hie low C Finally, by rummaging 
through the organ, the low C pipe was discovered and niy friend, being asked if he heard 
Hie note, said he felt onfy **an expensive draft/’ 
tHarmonk stored pipes are triple normal length, 
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lip maJcefl tbe pipe speak its 12tli. Tke pipes below Oiis are nearly a 
total loss, except in the most advantageous placing where there is ample 
speaking room. Mr. Skinimr has built several 32* Bourdons which he 
terms, Sub-Bass, of huge scale that are very successful. 

Open Flutes comprise the following principal varieties of pipes, 
Olarab^la, Major Flute, Melodia and Harmonic Flutes. 

Hope-Jones developed a very large scaled Olarabella with a leather- 
ed lip that he termed a Tibia Plena. Metal open Flutes are made by 
cutting up the mouths of Diapasons until Flute tone is produced. That 
is until practically all the harmonic development is removed from the 
Diapason. This is almost exactly what is done in the Phonon type of 
Diapason with its exceedingly high mouth. It is more like a Flute than 
a Diapason. The Major Flute is simply a large scaled Clarab^a and 
is frequently an extension of the Pedal Diapason in modem American 
work. The Harmonic Flute usually is made with double length pipes, 
overblown to speak their octave from about middle C upwards. This 
type of pipe produces the nearest imitation of the orchestral Flute. 
Harmonic Flutes were perfected and extensively used by Cavaille-Coll. 

STEING TONE 

string tone is obtained from pipes which are especially scaled and 
voiced to give chief prominence to the upper partials at the expense of 
ground tone. String tone stops, therefore, present a complete contrast 
to the Flute tone stops, while the Diapason in its equipment of over- 
tones should stand more or less midway between the two. 

String tones are usually produced from metal pipes, though in 
many European examples, beautiful string tone is produced from wood 
pipes. William Thynne, an English voicer and builder, is usually given 
credit for the greatest modem development of string tone. The funda- 
mental principles of voicing string tone pipes are briefly these : 1. Small 
Scales; 2. Bridges or Boilers applied to the mouths of the pipes which 
hhve been previously made to speak their octave or 12th. To produce 
the viol type of tone, the largest scale that can be employed is about 
three inches at eight foot C. 

William Thynne’s usual scale was inches at 8 foot C 

11/^ inches at Tenor C 
15/16 inches at Middle C. 

Scales smaller than this Wve frequently been introduced by others. It 
should be pointed out that these small scaled pipes must necessarily 
diminish in a very much slower progression than that of the Diapason 
pipes. The latter halves its diameter on the 16th or 17th pipe, while 
Viols halve on the 20th to 22nd pipes. 
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pressnire wind ta advantageoas in voicing String tone. It per- 
mits the mouth to be cut up higher and the speech to be quickoied. The 
predae fixing of the bridge or roller is a matter that has to be learned 
from practical experience. The pipes are voiced to overblow, or sound 
their octave, like harmonic Flutes. In the case of very email sealed 
pipes, they usually overblown to sound their second harmonic or 
12th, and then the roller is adjusted in such a way as to biii^ the note 
back to its prime or fundamental tone. In this manner the prime tone 
and upper harmonics are locked together and produce the required 
string tone. 

String tone pipes are nearly always slotted, and the modem meth- 
od is to spring a set of tin plated slides around the bottom of the slot 
that can be knocked up or down any number of times as the pipes re- 
quire tuning, without danger of breaking. When the roll of metal that 
is cut from the slot is allowed to remain at the bottom of the slot and is 
used for tuning purposes by being rolled up and down, it will eventually 
break off. 

The miniatures or echoes of the three classes of tone that have been 
described consist first of the Dulciana, which is an Echo Diapason, 
though some modem Dulcianas tend to string tone to such an extent as 
to be classed in this category. The softer Flutes are the Flauto 
Amabile, Flute d’ Amour and Flauto Dolce. The miniature String tones 
are the Echo Viol, Echo Gamba, Aeoline, Viole Sordine, or Muted Viol, 
and all forms of soft toned Strings. Some of them have a most ethereal 
effect. Nearly all types of string tone may have associated with the 
principal rank, an additional rank tuned sharp or fiat, known as a 
Celeste Rank. This is more fully described in our chapter on the 
Tremulant. 


THE CONSTBUCnON OF REED PIPES 

U NTIL recent years, many small American organs were built with- 
out any Reed pipes, except perhaps an Oboe. This was not the 
case with French or English organs. The value of Reed stops 
was early recognized and employed to some extent in these countries. 
It is troe that on the whole the old style low pressure Reeds introduced 
into American organs were not very successful from a tonal standpoint, 
nor in the matter of staying in tune. The reed tongues themselves had 
to be made of such light weight brass to produce any tone onr the very 
lig^t pressure employed that the result was likely to be thin and nasal. 
The Trumpet stops particularly sounded like' ^*fish horns.” Such a stop 
was only tolerable with the full oi^n. 


56 



SOUND PRODUCING PORTIONS 


In America some builders still hesitate to introduce Reed tone free- 
ly, and frequently build a fair sized three manual organ with no more 
than an Oboe and Vox Humana. This seems incredible, in view of the 
fact that (with modem high pressures available) Reed tone of all varie- 
ties can be produced of the smoothest and most characteristic quality 
anyone could desire. This is true if the pipes are properly made and 
voiced. Also, with the heavy tuning wires and much thicker reed 
tongues that are now employed, the Reeds will stay in tune nearly as 
well as the Flue pipes. The author is especially partial to all types of 
Reed tone and believes that one-third of all pipes should be Reeds, either 
Chorus or Solo, for a fair average. This is about the proportion em- 
ployed ill French organs, and is much higher than ordinarily used in 
America. After all, Reed tone can be made the most interesting and 
characteristic of any tone in the organ. Gkiod Reeds, and as many of 
them as possible, are invaluable in giving character, variety, and dis- 
tinction to organ tone. 

The greatest enemy of Reed pipes is dirt of any kind. It may enter 
the pipes through the wind supply. If the blower is located poorly, coal 
dust may be picked up and blown into the organ. If even a small 
amount of foreign matter finds its way between the reed tongue and the 
brass tube or reed it beats against the result may either be a poor tone, 
or rattle, or a complete silence. If the note continues to sound, it is 
considerably off pitch. If the organ can be kept clean and the wind 
supply also, the amount of trouble that Reed stops cause will be reduced 
to an absolute minimum. 

Obviously there was some hesitation and objection to placing Reed 
stops in an organ that was going to an out-of-the-way town where a 
tuner would seldom be available, for, when a set of Re^s does get into 
bad condition, it is undoubtedly the most villainous sounding stop in the 
organ. It then becomes quite useless until cleaned and retuned. The 
modern practice of enclosing the organ in chambers, particularly where 
the shutters are allowed to close when the wind is off (the usual prac- 
tice of the Kimball Company), keeps a great amount of floating dust 
and dirt from settling inside the pipes themselves. Comparatively little 
trouble is experienced with the Reeds under such conditions, especially 
when the blower is furnishing clean air to the organ. 

We come now to actual construction of Reed pipes. See Figure 24. 
It should first be pointed out that these pipes have no mouths like Flue 
pipes and that the pipes themselves play a secondary part in determin- 
ing the quality of tone obtained. The real speaking part is the metal 
tongue, usually shaped somewhat like that in a Reed organ or mouth 
organ. If this tongue is properly adjusted and wind pressui'e directed 
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against it, it will vibrate in or against an opening cut |n a small brass 
tube called a reed br riiallot. The length of the vibrating portion of 
the toi^^e is r^^lated by means of a bmit wire which presses the 
tongue firmly against the reed. The lengthening or shortening this 
vibrating part decreases or increases the number of vibrations, if the 
same resonator is used, and the note is lowered or raised in pitch. 
The shallot and tongue are fixed in a hole in a heavy metal block and 
the whole afTair is enclosed in a sort of pipe foot which is termed a boot. 
If we now place a pipe in the hole above the reed block and test the 
tone, we shall find that the note obtained is very much modified in 
quality. So, according to the length, scale, and shape of the pipe or re- 
sonator (as the reed barrel is termed), we may obtain a variety of tones 
from the same reed. The tone also can be modified by manipulating 
the tongue, but the shape of the resonator has the most influence. 

. The block of a R^ pix»e into which the shallot and tongue are 
fitted at the bottom, and the resonator on top, is usually a circular and 
rather solid mass of pipe metal cast in a mold. Blocks were sometimes 
made of wood in old work. Especially in the case of high pressure 
Reeds, this block is of large proportions and considerable weight, to 
steady the ^*ibrations caused in the lower part of the resonator by the 
powerful striking of the tongue against the shallot. 

Mr. B. G. Austin of the Austin Oigan Company has recently con- 
ducted a number of experiments in the matter of reducing the vibration 
of the lower part of the resonator, caused by the violent striking of the 
tongue against the shallot. This vibration is excessive in large x>ipcs. 
Mr. Austin has come to the conclusion that a reed block of great weight 
and size does not accomplish the purpose as well as a heavy weight of 
lead affixed to the bottom of the resonator (just above where it is se- 
cured to the block). This is the point of greatest vibration and needs to 
be steadied. He has secured some quite remarkable results with the 
larger pipes by treating them in this manner. 

Mr. Austin contends that more builders err in considering that the 
top of the Reed resonator should be of great weight and density of metal, 
and believe that weight is more important in the bottom of the reson- 
ator where the vibrations are of greater intensity. I believe Mr. Henry 
Willis is in accord with Mr. Austin in this. Here is a matter that will 
bear more investigation and study.* 

The shallot, or reed itself, is a cylindrical tube of brass of vary- 
ing size, becoming smaller as the pipes become smaller. It is usually 
slightly conical in shape, being wider at the lower end which is closed 
a piece of brass affixed (in almost all Reeds) at right angles to the 
face of the shallot. In some specml classes of Reeds, the bottom of the 
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shallot is set at a very sharp angle to the face of the shallot. Such 
stops as, for example, the English Horn are so treated. In the front of 
the shallot an opening is cut for perhaps half its length, though in old 
style shallots, in order to produce a sufficient volume of tone on lour 
pressure, the entire front was allowed to be open. The former type is 
called the “closed” shallot, the latter the “open” shallot. 

This is perhaps the most important change that has been made in 
oi^n tone in the last half century. The new style of shallot was in- 
vented by Henry Willis, the illustrious English organ builder. Prior to 
the advent of Willis, as has been stated, organ Reeds were rather thin, 
buszy things with little or no dignity or weight and were most unmusi- 
cal in quality. 

It was common for students to be instructed that a Reed stop 
should never be used alone but that a Stopped Diapason or other rank 
of Flue pipes must always be associated with it to improve the tone 
quality. Henry Willis created an entirely new school of Reed voicing. 
He was the first to show that Reeds could be made really beautiful, and 
fit for use, without help from Flue stops. When he wanted power he 
obtained it by raising the pressure in order that he might still restrain 
the tone and retain beauty of musical quality as well. He was the first 
to show that every trace of roughness and rattle could be removed by 
imparting to a reed tongue exactly the right curve. He weighted the 
ends of the larger reed tongues, thereby restraining their too ^phatic 
vibrations. He also adopted the practice of using harmonic or double 
length resonators for the treble notes. This practice secured from these 
notes a degree of power never before dreamed x^ssible. The upper 
octaves of the Reeds always suffer from a tendency to become weak. It 
was Mr. Willis who created the magnificent Chorus Reeds which trans- 
form the 8well Organ into a rich, powerful ensemble, which had hitherto 
been a poor and weak department, entirely overshadowed by the Great 
Organ. These powerful, live, vibrant Reeds are always thoroughly 
musical in quality when made by Mr. Willis. 

Mr. Wedgwood, in his “Dictionary of Organ Stops,” has the follow- 
ing to say as the secret of successful Reed voicing : “It consists in im- 
parting to the tongue such a degree of curvature as will cause it to roU 
doivn rather than strike against the shallot, or maybe against the 
pneumatic buffer which is commonly supposed to intervene. Should a 
flat spot occur in the reed by reason of an imperfect curve or a speck 
of dust lo^i^ between the shallot and the tor^e, the tone rendered 
will be harsh and blatant. It is on the precise stoicheiometrical curve 
of the tongue — ^the distribution of elasticity — ^that the nature of the 
tone largely depends. 
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Referring to the drawing on oppoiitc Figure 24, 1, is the reed boot, or foot that 
fits mto the block. A, shown in 2, above. 2 also shows the reed tongue, £, wedged against 
the shallot by wedge, F. Also the tuning wire, H, against the tongue. 3 shows top, 
and bottom views of the reed block. 4 shows front and side v^s of the *‘open*’ AaIH , 
while 5 and 6 show two forms of the ""closeif * ^lot It will be noticed that tiie open- 
ing in the s^ot shown at 6 starts above iht base, forming a pocket at the bottom of dui 
shulot This t3T^ is u^ for French Homs, with a capped resonator of large scale, 
which has also a pocket in its top. 7 shows front and side views of a narrow and broad 
reed tongue. 8 shows front and side views of a reed tongue with a weight attached. 9 
b the reed wedge. 10 the tuning wire. 11 a front view of the reed assembly. French 
open shallots are not made like 4, but are rounded at the bottom and untapered. 

“This method of voicing was essentially French in origin. It was 
developed by M. Cavaille-Coll, whose work reached the zenith of per- 
fection in the voicing of orchestral Solo Beeds. It was Mr. Willis, how- 
ever, who on these foundations reared the vast edifice of modem Chorus 
Reed voicing.” 

It has been pointed out that Mr. Willis was the first to systemati- 
cally employ small weights screwed on to the end of the tongue, thereby 
rendering the tongue heavier so that it may be reduced in length. The 
ill effects of internal and tortional vibration, almost inevitable in the 
case of long tongues, can thus be avoided. 

“Free Reeds” are seldom employed by American organ builders. 
In these Reeds the tongue passes right through the shallot as in the 
Harmonium or Reed Organ. Occasionally Clarinets are made with “Free 
Reeds.” The voicer has obviously little control over the tongue, and 
therefore the quality of tone is mainly determined by the shape of the 
tube or resonator. It also happens that all “Free R^ds” bear a strong 
resemblance to each other, and also to the Harmonium tone. The char- 
acteristic of “Free Reeds” is the excessive development of harmonics. 
They were formerly employed very largely in Germany but are seldom 
manufactured at present. 

Another matter that should be mentioned is the practice of the 
Gterman builders of leathering the face of the shallots where the tongue 
strikes. This practice has extended to America by means of many of the 
Gterman pipe makers coming to this country and continuing to employ 
the art they learned in Germany. 

The facts are that typical small church organs manufactured by the 
smaller builders in America are likely to have more German char- 
acteristics of tone than English or American, because in many cases 
these small builders purchase their pipes from various houses that supply 
pipes for the trade, several of which are headed by men who have learn- 
ed the art in Germany. The scales and practices generally employed 
in Gtermany have been transferred to this country and have had a very 
considerable influence on pipe construction and tone in America. 

Shallots are faced with leather to secure smoothness of tone. To 
do so is merely a makeshift means instead of the scientific, though 
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Figure 27. 

R«ed Pipe Making The bodies of the reed pipee are cut from patterns, as In making Metal pipes, and shaped aro 
idndrel with the proper degree of taper. Reed pipee are nearly always conical in foruL The reed pipe body tha 
Lf formed on thg mandrel at the left has its top made of pipe metal, while the lower portion is made of sine 
sheets are made to assume the proper curve by pounding with a flat board on the mandrel. The largo white con 
ped parts shown near the top of the photograph will be soldered on to the tops of the pipe bodies to make them fli 
I is a French Trumpet, made in the Moller factory. 
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arduouR, process of securing smoothness by properly curving the tongue. 
Particularly is this true of the bass octave of Reed stops where the curve 
must be absolutely right to secure a smooth tone without resorting to 
leather. 

The best Reed voicers I know in this country dislike and look with 
disdain on this practice and never resort to it themselves. Such voicers 
consider it a form of cheating at the game of Reed voicing. 

There is this to be said in favor of leathering shallots, particularly 
when padded with heavy leather in the manner that is systematically 
employed by the Gottfried Company of Erie, Pa. A small particle of dirt 
between the tongue and the shallot will not cause the unpleasant rattle 
that is bound to occur where the shallot is not leathered. With these 
leathered shallots the Gottfried Company has succeeded in producing 
some excellent examples of Clarinets, French Homs, and other orches- 
tral Reeds. When leathering is employed for the Tuba or other Chorus 
Reed tone, the results are not satisfactory to the educated and discern- 
ing ear. 

No one has condemned the practice of leathered shallots more 
strongly than the late Mr. Willis, as well as the present Mr. Willis. 
They have both conclusively demonstrated that it is not essential to 
smoothness of tone. The smoothest Reed tone yet produced excepting 
the French Horn, is the Hope-Jones Tubfi Sonora, which does not have 
leathered shallots. Hope-Jones was too much of an idealist to make use 
of the subterfuge. 

Without question, it is more correct, on scientific grounds, to secure 
the proper cuiwe of the tongue and thus a smooth tone, than it is to 
merely pad the surface so that an indifferently curved tongue will 
suffice. I do not blame the commercial pipe makers for leathering their 
shallots. When pipes must be sold competitively, such practices are 
quite justifiable. 

A deA'ice that is placed at the bottom part of the very large reed 
tongues (such as the 32 foot octave of the Pedal Bombarde) is a pneu- 
matic starter and stopper. When this is not provided, the tongues are 
likely to be slow in starting and the note will continue to vibrate for 
some time after the wind has been cut off. This has been sometimes 
termed the “death rattle.” 

The Skinner Organ Company now employs such starters on all of 
their 32 foot octaves of Reed pipes with excellent results. When Mr. 
Skinner was chided once by an organist because his 32 foot Reeds were 
slow in starting to speak, he said, “Yes, but think how long they hang 
on after the note is released.” 

The boots of all the 32 foot Reeds which this builder now makes 
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Figure 28 . 

At the left, the general shape of the reed barrel or 
resonator employed in obtatntns Chorus Reed tone. 1 Is the 
ordinary or organ Oboe while 2 is the Orchestral Oboe or 
more imitative stop. On the right is the Clarinet. 

(From Audsley. **The Art of Organ Building’*) 
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have an airtight plate of glass secured on the front side of the boot, 
which enables the tuner to examine the vibrating tongue and determine 
exactly what is happening (a very clever device, and practical). 

Probably the chief factors controlling successful Beed voicing are 
the following : 1. correct construction of the pipe, 2. correct curvature of 
the reed tongue, 3. correct use of wind pressures, 4, correct tuning in 
relation to the proportions of the reed and tube or resonator. This 
last is a most important point and is frequently misunderstood. 

Taking up the construction of the parts of the pipe, we have learn- 
ed that the tube or resonating body varies in shape in accordance with 
the type of Reed tone required. In the Chorus Reeds, that is, Trumpets, 
Trombas, Cornopeans, Tubas, etc., the tube is of inverted conical shape. 
The diameter at the top of the pipe at 8 foot C varies from a little over 
four inches to as much as five and one-half inches in accordance with the 
type of tone required. 

The Reeds that imitate the orchestral voices have a narrower tube, 
and usually shorter than that of the Chonis Reed tubes. An exception 
is the French Horn. This stop is successfully made with a pocket in the 
bottom of the shallot produced by cutting the opening some distance up. 
The barrel is capped on top, with a tuner near the top for emulating. 
Each imitative Reed has its own peculiar shape, a number of which are 
shown in Figure 29. 

The tip of all reed tubes, that is the part which joins the block, 
should be narrow. To make the opening at this point too wide is an 
error made by the earlier European and American organ builders. The 
former practice did not permit of adequately controlling the tone at the 
point of juncture, between the block and tube. Mr. Hunt states, “To 
constrict this opening forms a striking confirmation of the houche 
fermee method of teaching singing in which the student is instructed 
to practice scales on “M-Woo-ah” in order to acquire pure tone. The 
human voice being a reed controlled in a similar manner to that of the 
organ reed, it does not require much imaginative power to discern the 
parallelism here evident.” 

The length of the tube is a matter of great importance. If the 
tube is too long, a sort of throttled or choked note results and the tone 
is said to be too close. If, on the other hand, the tube is too short, the 
tone is coarse and said to be too “free.” Exact proportion of the length 
of tube to the length of reed tongue permitted to vibrate is a matter of 
the greatest importance therefore. As a matter of practice the tubes 
are usually left a trifle too long and are then adjusted to a nicety so that 
the pipe will speak its natural “free” note without being too close nor 
harsh. 
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The tongues and shallots have already been described. The chief 
difficulty in the treatment of the tongue is encountered in giving it the 
proper curvature. This is the most difficult department of Reed voicing. 
The quality of a curve must be adjusted so as to enable the tongue to 
roll down the face of the shallot during the process of striking. This is 
usually tested by holding the shallot with the tongue in position in 
front of a light so that the lig^t shines between the tongue and the 
shallot, the while slowly depressing the tongue with one’s forefinger. 
The darkness caused by the exclusion of light is seen to travel in an even 
gradation along the intervening space until, with the contact of the 
head or base of the tongue with the end of the shallot, all light is com- 
pletely excluded. The quantity of curve varies with the thickness of the 
tongue and the pressure of the wind employed. 

If the tongue is not sufficiently curved or is too thin and pliable, 
the force of the wind will drive it too sharply against the shallot. There- 
fore, the thicker the tongue and the lower the pressure, the less the 
curvature required, also the less the quantity of tone obtained from the 
pipe. The smaller tongues are nearly always curved by hand by the 
Reed voicer who becomes very expert in knowing just what motions to 
make to create the proper curvature. An expert voicer can frequently 
secure a correct curve i^th in regard to quantity and quality after the 
first trial. The larger tongues are usually curved in a cuning machine. 

The tongues are curved by placing them flat on a block of polished 
steel with the top or narrow end of the tongue clamped securely down, 
leaving the broad end free. A burnishing tool is used, which is merely 
a cylindrical piece of steel. This is drawn along the surface of the 
tongue with a gradual increase of pressure which reaches its greatest 
amount at the head of the tongue. This process is repeated if necessary 
until the curvature is sufficiently pronounced. The curving machine 
performs precisely the same operation, the quality and degree of the 
curve being regulated by a cam. It must be again remarked that the 
curvature of the tongue has a great influence upon the speech and tone 
of a Reed pipe. 

Assuming that the curve is correct, in respect to its quality, it may 
yet be too pronounced or insufficient. Too great a curve makes the 
speech slow while not sufficient curve causes the speech to be too “free” 
and quick. The precise amount of curvature has to be determined by 
the voicer when engaged in the work of final finishing. Heavy wind 
pressures are of enormous advantage to the Reed voicer. 

Mr. Hunt states, “The length of the tongue is determined by the 
following factors that are dependent upon each other : 1. minimum thick- 
ness of tongue; 2. the maximum degree of weighting; 3. the length and 
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Figure 89 . 

Examples of various types of pipes all of which will sound the same pitch. From left to 
right they are as follows: Open Diapason, Salicional Diapason, Dulciana, Gemshorn, Bell 
Gamba, Oboe, Trumpet, Tuba, Cornopean, Qarinet and Vox Humana. (The Vox Humana is an 
old form) (From Mark Wicks, '*Organ Building for Amateurs’*). 
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scale of the tube; 4. the wind pressure arailable. A factor which is 
frequently misunderstood by some Reed voicers is that the length of the 
resonating tube must bear some definite relation to the natural pitch of 
the vibrating tongue, if the tone of the Reed is to be satisfactory. 
Sharpening the pitch of the Reed makes the tone softer and the speech 
slower, while flattening the pitch makes the tone louder and ‘freer’ and 
the speech quicker. If the tube is too long, the tongue has to be 
shortened to pitch and the tone is too ‘close’. If the tube is too short, 
the tongue has to be lengthened to pitch and the tongue is too ‘fre^ 
Therefore, the tube must be so adjusted as to be in proper proportion to 
the pitch of the reed itself.” In the case of most American reed 
resonators, the flnal adjustment is done on the tuning slot. In the case 
of most English Reeds, the tubes themselves are actually cut to the 
proper length, to avoid tampering with the regulation. 

The latter is an ideal arrangement where the temperature remains 
approximately uniform but where the organ has to be tuned at widely 
different temperatures, such as the organs in most American churches, 
between winter and summer heat, the regulation of the power of the 
Reeds would be completely upset if there were no way of tuning the 
Reeds except on the tongue, that is by means of the tuning wires. 

We have already noted that one of the peculiarities of Chorus Reeds 
is that their quality grows poor in the upper portions of the scale. This 
is nearly always compensa^ for in the best work by making the upper 
12, or frequently the upper 24 Reeds, harmonic. That is, makin g the 
resonators of double normal speaking length, and in this manner a tone 
of greater definition and quality may be obtained from the upper notes. 
Even with this expedient, it is difficult to obtain as much power from 
the top as from the middle and lower octaves and in some instances of 
very powerful Tuba stops, the resonators have been made three times 
their normal speaking length and are therefore triple harmonic. An 
instance of two large Tubas so treated is the Atlantic City High School 
organ. These Tubas were voiced in the Midmer-Losh factory and they 
are fine specimens of this type of tone, with great power. 

Usually with Chorus Reeds, many builders leave off the Reed pipes 
at the 49th note for an 8 foot stop and continue the top octave or second 
top octave (if a 73 note stop) with Flue pipes. Some of our builders 
continue the Chorus Reed tone up to the 54th pipe on an 8 foot stop. 
In any event, all the solo or imitative orchestral voices should be con- 
tinued in Reeds to at least the 54th pipe on an 8 foot stop, in order to 
avoid the break in tone which is inevitable between Reed pipes and even 
the most closely matched Flue pipes. 

This is a point that many of our builders overlook. Of course, these 
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extremely amall Reed pipes are diillcult to make and voice but the ad- 
ditional trouble is worth while, certainly for solo stops. 

DTAPHONBS 

The third distinct class of organ tone is the Diaphone which is 
neither Flue nor Reed tone, but a special type of tone invented by Hope- 
Jones in 1894. This tone was considered of great importance and value 
for several years after its invention and some organists anticipated that 
the organ of the future would be built upon the Diaphone as a founda- 
tion. They believed the Diaphone gave the greatest and most dignifled 
Diapason possible. A very good example of the Diaphone was built by 
Hope- Jones in the instrument in Ocean Grove, New Jersey. 

This tone is confined chiefly to the pedal organ, where its weight 
and volume are greater than it is possible to produce by either Reed or 
Flue pii)e8. Figure 28 shows the type of Diaphone that is now most 
generally used. It is the most practical of the various forms that Hope- 
Jones invented. This is the one used in the Hope-Jones organ in St. 
Paul’s Cathedral, Buffalo. To quote from Mr. Hope-Jones’ description, 
its action is as follows : “Upon pressing a key, wind is admitted into the 
box, B, pressing upon the disc valve, Y, it causes it to close against its 
seat, against the counter-action of the spring, S. This closing, however, 
does not take place until a pulse of air has passed into the foot of the 
pipe, P, thereby originating a sound wave, producing a partial vacuum, 
which in due turn liberates the valve V and allows the spring S to move 
the valve off its seat, and allows another pulse of air to enter the pipe, P. 
By this means the valve V is kept in rapid vibration and a powerful 
note is produced from the pipe P.” 

One of the peculiarities of the Diaphone is that the pitch remains 
practically constant with a considerable variation in wind pressure. By 
increasing the wind pressure, the violence of the vibrations of the valve 
may be increased and the tone can be made louder but the pitch is not 
greatly altered. Flue or Reed pipes are affected to a much greater ex- 
tent by changes in pressure than the Diaphone. 

Any change in the form of the pipe or resonator affects the quality 
of tone just as does a similar change in a Beed pipe. It is possible to 
imitate Flue or Reed tone and even String tone with a Diaphone. 
Generally the Diaphones that have come under my observation have pro- 
duced a tone almost wholly foundational with very small harmonic de- 
velopment, and therefore they form an excellent foundation for a pedal 
organ, particularly where great power is required. Twenty-five inch 
pressure may be easily and profitably employed on a pedal Diaphone 
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The most successful form of 
the Hope^Jones Diaphone^ described 
in the text (Miller, •'Recent Revolu- 
tion in Organ Building'*). 


70 



SOUND PRODUCING PORTIONS 

that would be impossible on any form of pedal Flue pipe, except doable 
languid. 

The tone has the advantage of being extraordinarily prompt, par- 
ticularly in the case of low notes, something which is very difficult if not 
impossible with Flue pipes. Large Flue pipes require a certain amount 
of time to generate the note. Some builders and organists dislike the 
tone of the Diaphone. On the other hand, the Kimball, the Wurlitaer 
and the Austin Organ Companies have frequently made use of the Dia- 
phone with very satisfactory results. The latter company made a modi- 
fied Diaphone, which they called a Magnaton, for many of their large 
organs where a powerful 32 foot foundation was required. 

A pedal *16 foot Diaphone with metal resonators, that may be 
mitered as easily as Reed resonators, requires much less space than a 
16 foot wood pedal Diapason. It will produce a bigger and more power- 
ful tone more promptly than a pedal Diapason. In cases where space iS 
limited, I can see no objection to such a stop. In the organ in my home, 
I hare a pedal Diaphone on the moderate pressure for a Diaphone of 
seven inches, in place of the usual pedal Diapason. This is eminently 
satisfactory and does not require more than half the space. Where space 
is not at a prenium and where volume is not required, I agree with those 
who hold that Diaphones are better confined to theater or residence or- 
gans, and not installed in church organs. They are particularly valuable 
for a theater organ where the {)edal part is normally played staccato, 
because of their rapid speech. The ordinary pedal Diapason would 
scarcely be able to generate a tone before it would be cut off by the 
usual theater organist’s style of pedaUng. 

It is always valuable to remember Jack Spratt and his wife — so in 
ideas re organ tone. What holds good in a cathedral does not in a 
theater. There are uses for many types of pipes. The Diaphone has 
some undoubted advantages over any form of Flue pipes. It also has 
some peculiarities of tone quality that are not ideal for church use. 

CONTRIBUTIONS TO THE TONE OP THE AMERICAN ORGAN 

It would be incomplete to close the chapter on the Sound Producing 
Portions of the Organ, without some reference to the contributions of 
several American builders, and Mr. Ernest M. Skinner in particular, 
to the tone of the American organ. Many American oi^n builders have 
made improvements and discoveries in organ, tone but probably none of 
them has been more interested nor has done more along these lines than 
Mr. Skinner. It is interesting to note that his interest was first 
aroused iu Reed tone especially when he visited England many years ago. 
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The marvelous Beeds voiced by “Father” Willis served as an inspiration. 
Until this time no such Beeds existed in the American organ. 

The ^^rofound impression” made upon Mr. Skinner by the Willis 
Id' low C Trombone has endured. The first Skinner replica was made 
in the Hutchings factory immediately upon his return and the many 
fine Beeds in which Mr. Skinner takes such pride are partly a result. 
There is the French Horn, the English Horn, the Orchestral Oboe. Of 
another family is the Erzfihler with its curious name. It is interesting 
to learn how the name was applied to this stop. Mr. Skinner had the 
pipes on the voicing machine and was testing their tone. It struck him 
that his new pipes were “garrulous with a chatty sort of friendliness.” 
He turned to a Gherman employee — “Do you know any word that means 
talkative, garrulous?” “Ensfihler.” Erzfihler was short enough to go 
on a stop-knob, it was euphonious ; what more could be asked? 

The following is quoted from the “American Organist :” 

“Every great achievement of man is the product not of hands but 
of the imagination. I want Mr. Skinner to tell how the ever-present 
Skinner French Horn came into being. 

“ ‘What I have done in creating the Skinner Organ is due almost 
wholly to a love of music, plus a mediocre inventive faculty, plus an 
unbounded belief in the orchestra and so under the stimulus of some 
gre»t orchestral or operatic work I have worked out all the orchestral 
colors and have included them in the Skinner Organs. When the organ 
was planned for Williams College, Mr. Salter insisted on a French Horn 
and so one was written into the specifications. Befoi'e that time Bichard 
Strauss’ Salome was given by the Manhattan Opera Company and I had 
heard eight French Homs in unison in the Salome Dance and was from 
that time on determined that the French Horn should be added to the 
voices of the organ if I could ever get the opportunity to work it out. 

““The opportunity came and after mu(‘h research the French Horn 
took its place in the Skinner Oigan. 

“ ‘I had a better French Horn than I really expected for the tone 
was not only there but the so-called bubble was also present. 

“ ‘The reception of the orchestral colors by the various organists has 
been most curious and follows as definite a law as the law of probabilities 
in an insurance schedule. 

“ ‘Those who are interested in music for music’s sake, the orchestra, 
opera, piano and any good music have welcomed these voices. The 
Classicist, the Bitualist and the Purist have fought and disapproved 
thm. One writer says thqy are neither “fish, flesh nor fowl,” but we 
kept on making them and now no organ is considered complete without 
thm.’ ” 
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Among the registers that Mr. Skinner claims were especially de- 
signed by him and are peculiarly characteristic of his work are the fol- 
lowing, as taken from the list furnished by Mr. Skinner' himself. In 
each case the organ is mentioned in which the register was first used. 
All are 8' unless otherwise noted : 

EsziHLBB — Christ Church, Hartford, Conn. 

OBCHBSTBAii Oboe — Tompkins Avenue Congregational Church, 
Brooklyn, N. Y, 

English Horn (S' and 16') — City College, New York. 

French Horn — ^Williams CoD^e. 

Eleine ErzXhler — ^Fourth Presbyterian, Chicago. 

Gross Gedegkt — Second Congregational, Holyoke, Mass. 

CORNO Di Bassetto — W illiams College. 

Tuba Mirabilis — St. John Cathedral, New York. 

French Trumpet — St. John Cathedral, New York. 

Orchestral Bassoon (16') — Skinner Studio, Boston. 

Gamba Celeste — St. John Cathedral, New York. 

Bombarde (32') — City College, New York. 

ViOLONE (32') — St. John Cathedral, New York. 

Sub Bass (32') — St. Thomas, New York. 

Contra Bassoon (32') — Princeton University. 

The author feels that he must question, especially since the first 
edition of this book was published, the above claims of Mr. Skinner. 
Several builders have written me to state that Mr. Skinner was by no 
means the inventor of the greater part of the list of stops noted above. 
It is probably a far more accurate statement of the facts to say that 
Mr. Skinner developed and improved some of the stops listed. It is 
quite certain that no improvement has been made in a Tuba Mirabilis 
since Father Willis’ days. Also the Erzahler is practically, for all 
intents and purposes a Gemshom, which is a very old organ stop. 
Other builders have now perfected French Homs of remarkably faithful 
imitative qualities, and in fact, the French Horn, which Mr. Skinner 
claims to have invented, embodies two very old principles in Reed 
voicing; the pocketed schallot and the pocketed resonator. The Sub 
Bass is simply a large scaled Bourdon. The other 32' registers are 
merely extensions downward in the 32' octave of well known pipe con- 
structions, that may not perhaps before have been carried down below 
16' pitch. 

Mr. Skinner, no doubt, claims too much here, but his statements are 
still quoted for the reason that the author feels that the orchestral 
voices, for many years, were brought to a higher degree of development 
and were more systematically and successfully employed in the Skinner 
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organ, than by other builders. Orchestral voices of excellent imitative 
qualities are now made by all the leading American builders. 

We have already mentioned some of the original work of Mr. 
William E. Haskell of the Estey Oi^an Company, with his short length 
pipes. In addition, he developed a family of imitative Reed voices from 
labial pipes which give very fair reproductions of Solo Reed ton& The 
Reedless Oboe, the Reedless Clarinet and the Reedless Saxophone are 
three of the most successful stops of this class. They are particularly 
valuable whmi a small organ is placed in a church a long distance from 
a tuner, as these stops will stay in tune as well as other labial pipes. 

A voicer of unusual capabilities is Mr. George Michel of the W. W. 
Kimball Company. He has developed some Orchestral Reed tone, par- 
ticularly English Homs, French Homs and Saxophones, along some- 
what different lines from Mr. Skinner, but of excellent quality. The 
Choms Reeds, and Strings that he has produced are also verv superior. 
A recent development of Mr. Michel’s is a complete Diapason dioms 
with all pipes^ 4' long and up made of pure tin. This is probably the 
first modem instance of such a choms. The results are noteworthy, 
for the clarity and cohesion of tone produced by the use of pure tin for 
these registers^ 

Mr. Richard Whitelegg, now associated with the M. P. Moller Co. 
is a voicer of unusual attainments. His specialties are Diapasons and 
Choms Reeds. He has a very definite ability, not only in scaling and 
voicing these stops, but to so regulate and finish them in the organ, that 
an ensemble of blending and cohesive quality inevitably results. Now 
that so much attention and stress is laid on this feature of the modem 
organ, such an ability is most important and valuable. 

Mr. Henry V. Willis, grandson of ihe famous Father Willis, now 
with Geo. Kilgen & Sons, is another unusually capable voicer, with 
especial sympathy for the classic ensemble. Kilgen are also most for- 
tunate in having associated with them as their tonal director, Mr. 
Charles M. Courboin who, although not a practical voicer, yet has a 
most discriminating and practical ear, and knows when an organ has 
been properly finished and regulated as well as anyone in this country. 
His assistance to Kilgen will prove of far reaching significance to the 
tonal side of organ building in this country. His thorough familiarity 
with foreign practise, and full sympathy with the best of it, along with 
the best American contributions, places Mr. Courboin in an invaluable 
position to the Kilgen Co. and to American organ building. Mr. G. 
Donald Harrison, whose ideas on tonal ^des^gn are quoted at length, 
occupies a similar position with the Skinner Co. 

The Ludwigtone, a double pipe, much like a small scaled Dopi>el 
Flote, only with a partition down the center, so that it is in reality two 
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pipes blown by one wind conductor, has been developed by the late Mr. 
H. H. Holtkamp and A. G. Sparling, of the Votteler-Holtkamp-Sparling 
Co. One of the pipes is tuned sharp and the other flat to the unison, 
producing a most charming and subtle celeste. The tone is somewhat 
more mysterious than that produced by two separate ranks of pipes. 
An original and valuable contribution to new organ voices, indeed. 

Although the Austin Organ Co. has contributed more original in- 
ventions and developments to the organ in mechanical matters, yet, the 
knowledge of Mr. B. G. Austin of that firm is not to be taken lightly in 
the matter of tonal development. Mr. Austin has very definite ideas 
as to what constitutes a good ensemble. He is heartily against and 
unsympathetic to the intensely brilliant Beeds and Mixtures that are 
now becoming so popular. The organ in the Bushnell Hall, Hartford, is 
a fine example of what Mr. B. G. Austin can do with an organ tonally, 
when he is permitted to design the stop list, scale the pipes, and super- 
intend the finishing. 

Many other builders have specialized in the production of certain 
voices. I have mentioned only some of the outstanding and original 
contributions of various builders. 

PIPES OF BXTBAOaDINAKY POWEB ON IHOH PKE88UBE WIND 

R eference has already been made to the marvelous Reeds that 
“Father” Willis developed and consistently placed in his im- 
portant organs. Perhaps his two finest examples of powerful 
Tubas are those in St. Gteorge’s Hall, Liverpool, and St. Paul’s Cathedral, 
London. When it is considered that the former Tubas were made in 
1855, and that “Father” Willis* was enabled to get organ wind pressure 
of more than twenty inches, and action to work on this pressure as early 
as this, when practically all other builders were using pressure not 
higher than three inches, we can perceive the tremendous advance that 
Willis created in organ building, both mechanically and tonally. 

The Tubas he built for the two examples we have mentioned are the 
finest that exist in the world today so far as 1 know. “Father” Willis 
was nearly half a century ahead of the other builders in producing this 
type of tone. 

In addition to producing the modern type of Reed tone with the 
closed shallots which has been described for Chorus Beeds, on moderate- 
ly high pressure (that is, pressure between seven and ten inches), he 
produced these gorgeous specimens of high pressure Reed voicing of 
such extraordinary grandeur. Other builders have be«a deeply im- 
pressed with this work and have produced Chorus Beeds and high pres- 
sure Tubas along similar lines. 

One of “Father” Willis’ sons, Mr. Vincent Willis, proceeded along 
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^he orif^nai Henry Willis lived 1S31>1901. He was the builder of many famous 
English ormins and made many improvements in organs, both tonally and mechanically. 
Two sons, Henry Willis 11, and Vincent Willis, were organ builders, the former succeeding 
to the "Father*’ Willis business. The firm is continued by Henry Willis, 111, file son of 
Henry Willis, II. The present Henry Willis is maintaining the great traditions of the 
family name in such instruments as the Liverpool Cathedrad organ, the largest organ in 
England. The present Henry Vincent Willis, is another grandson of "Father” Willis and 
cousin to the present Henry Willis. He is known as "Harry” Willis, and is now engaged 
in what he c^ls "pioneer” work on the Atlantic Gty Auditorium organ, being built by 
Midmer-Losh. "Harry’s” father, Vincent Willis, died in 1928. 

I learn from a paper, kindly loaned me by the present "Har^” Willis, that his father 
had much to do with the voicing of the high pressure Reeds in many of the "Father” 
Willis organs. Also that J. C. Bishop was the inventor of the closed shallot. George Willis, 
brother of "Father” Willis learned of high pressure reed voicing from Bishop. It appears 
that George Willis did much of the high pressure Reed voicing usually attributed to “Father” 
Willis, himself. 

These facts are not important, except to create the impression that the whole Willis 
family were skilled organ builders, brothers, sons and grandsons. They all helped to estab- 
lish the Willis family name as standing for advances in organ building in both me^anical 
and tonal matters. It is unfair to think of "Father” Willis and the present Henry Willis 
as the only organ builders of that name who have added lustre to the Willis tradition. 

It should not be supposed from our frequent allusion to the Willis family in these 
pages that they are unquestionably the greatest English organ builders. There are prob- 
ably more divergent opinions about this in England, than there are here as to who is 
America’s leading organ builder. The Willis firm and John Compton are mentioned 
specifically on numerous occasions in the course of this work because of the elements of 
originality and leadership along many lines of organ building that are evident in the work 
of these two. 

Particular mention should also be made of Harrison & Harrison, Hill, Normaii and Beard 
and Ria^worth and Dreaperi whose work stands very hig^ in the British Isles. 
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Figure 31. 

Upper left; cross section of a Double languid Diapason Upper right, sectional 
view of a double languid wood pipe. Lower left, froilt of shallot used on ICH)" pres- 
sure reeds. The bottom piece of the shallot is not soldered at the base, as is usual, 
but further up the tube. This leaves the shallot open for a distance, and allo^ 
the tongue to travel a greater amount before covering or uncovering the effective 
opening of the shallot. (From Vincent Willis’ Patent Drawings). 
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THE 32' “FXJNDATON'' 

A thirty-two foot tone for the Pedal in organs of medium and large size has always been 
desirable but in many cases it has been prohibitive owing to the space required and its high cost. 
Thirty-two foot Bourdoips have been used but unless these are of large scale and well located 
with very amjile speaking space the result is far from ideal. 

The Austin Organ G>. have made use of three principles in this valvular reed which 
produces a diapason tone without the brilliant harmonics, rera noise and rattle which usually 
accompanies at 32' reed and practically limits its use to full organ work. 

(1) The capped re^ principle is used. 

(2) An expansion chamber is provided between the valve port auid throat of the 
resonator. 

(3) The valve is tapered or cone shaped, thus closing and opening the pressure im- 
pulses to the resonator with less abruptness. The valve moreover closes on to a felted 
opening. 

Referring: to the cuts which are similar to those used for patent application — Fig. 1 shows 
the pipe which is rectangidar in form quite similar in outside dimensions to a 16' pedal 
Diapason. This^pe, however, has an vitemal partition dividing it into a 32' length as shown 
by A and Al. This flue or resonator tapers only in one dimension, thus its throat B is a slot 
about in width and the length of the pipe width, Uie large end being practically square, 
with an opening at E fitted with a regulating and tpning slide J. 

Referring to Figure 2, which is an enlarged section of the bottom end of the pipe; The 
wind enters the Boot I from a chest by means of a pneumatic action valve K, vibrating the 
valve G attached to its bar F. The pressure impulses enter through the round hole D whidi 
is faced suitably with felt and soft leather. Thrae impulses are roqnded out so to speak by 
the relatively large expansion chamber C whidi is the widdi of the pipe. The impulses are 
then contracted by the throat B and enter the continually increasing resonator A, Al, issuing 
through the opting £ in the form of a fundamental duqtasm tone. 

A pneumatic starter is used, not shown in the illustration, providing a prompt start and 
stop in the speech of the pipe. 
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the lines of creating greater power from the Diapasons though his original 
Invention of the soKuilled doable languid Diapason was not at first on 
high pressure. This type of construction has been used very ertensively 
in the organ now being built in the Atlantic City Auditorium, not only 
for Diapasons but for Flutes and Strings as well. Pressure up to forty 
inches has been used on some of the doable languid pipes in this instal- 
lation with remarkable results both as to power and quality of tone. 

The present Mr. Henry, Willis (the grandson of “Father” Willis), 
han made use of double languid Diapasons with great effect both in bis 
Westminster Catholic Cathedral organ in London and his Liverpool 
Cathedral organ. 

When another grandson of “Father” Willis, Vincent Willis, who is 
a cousin of the present Henry Willis, was working with the Welte Or- 
gan Company, he produced a double languid Diapason for the Wana- 
maker Store in Philadelphia. He was for some time in charge of the 
work on the double languid stops fo# the Atlantic City Auditorium as 
well as the exceedingly high pressure Reeds. Two stops of one hundred 
inch pressure have been built for this organ. Roscoe C. Evans, formerly 
with Wurlitzer, is responsible for the latest 100" Reed, of remarkable 
brilliance. 

Mr. Vincent Willis has kindly furnished me with a copy of his 
father’s patent which is dated November 30, 1908 and fully describes the 
principles underlying the double languid pipes. By referring to Figure 
31 it will be seen that the principal languid is d^ressed toward the 
back of the pipe, and a secondary languid is introduced a little above 
the point that the ordinary languid would be placed in the usual form 
of pipe. 

This secondary languid does not extead all the way to the back of 
the pii)e but is turned up a short distance from the back, creating in 
effect an internal beard. 

Mr. Vincent Willis, in his patent specifications, states: “The in- 
vention is an attempt to enable the organ builder to obtain, when neces- 
sary, Diapason or other tones found in the organ in greater power of 
volume than heretofore, and without the deterioration or change in 
quality of tone which attends and 'therefore limits the increase of volume 
of sound by ordinary methods. But the invention is also useful when 
a higher development of overtones is sought without an increase of tonal 
output. 

“Of two similarly voiced ‘Flue’ pipes, of the Diapason type for in- 
stance, speaking the same note and of appropriate but different scales, 
the trained ear will, on the question of quality of tone only, prefer the 
pipe of smaller scale, because it is naturally richer in overtones. By 
the application of this invention to the larger scale pipe, a development 
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of overtonas similar to or, if desired, hi^er than that found in the 
smaller scale pipe can be obtained in greater volume from the larger 
scale pipe; in other words, the control of scale over quality of tone has 
been reduced. 

*‘The speaking lengths of two such pipes differ, the smaller scale 
pipe being the longer of the two. This difference in length would appear 
to be due to the greater velocity of the air in the smaller scale pipe. In 
Reed pipes, however, this condition is reversed, the large scale pipe be- 
ing the longer of the two.” 

The operation of the double languid pipe is as follows: ‘^If the 
upper or false languid be perforated, air will be drawn from the body 
of the pipe, with a like result as to the volume of the stream of air from 

the flue of the pipe The stream is first deflected outwardly, but the 

indraught at the upper part of the mouth is now increased, the net re- 
sult being an inward deflection of the stream of air. By this method, 
increased tonal output with the desired development of overtones can 
be obtained from any class of metal flue pipe. 

“The principle of this invention is equally applicable to Plue pipes 
made of wood, or to String tone. In the case of String tone, pipes fitted 
with an external roller or beard have been built for eighty or ninety 
years. The tonal output of the upper part of stops of this class has 
usuaUy to be somewhat restricted because of defective utterance and 
tone of certain pipes. These are graerally found in two or three groups, 
of two or three successive notes, which cannot be brought up to the 
standard of the others, and such pipes have to be ‘faked’ rather than 
voiced. All such difficulties are overcome by the use of the double 
languid. 

“Referring again to Figure 31, A is the foot and B the body of a 
Diapason pipe constructed of metal ; a is the languid proper, b, the false 
languid, which is turned up at the back of the pipe in order to establish 
communication between the air in the cavity C and that in the body of 
the pipe B, and also to avoid an angle of inert air; a* is the flue of the 
pipe; b* the opening between the two languids, or the false flue. 

“The stream of air from, the flue of the pipe a* rushing past the false 
flue b* draws in air from the body of the pipe B, as shown by the arrow. 
The reinforced stream of air impinges on the lip of the pipe, none, of 
course, passii^ up the pipe ; but greater variations of density in the air 
of the body of the pipe are obtained than heretofore and consequently 
there is a higher development of overtones.” 

The construction of the double languid pipes used at Atlantic 
City, which the Midmer-Losh Company havp made and which Mr. 
Vincent Willis voiced, has been somewhat simplified. The pipes are 
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flret made just as ordinary Diapason or String pipes and th«a they are 
sawed diagonally aeross, a short distance above the regular languid, and 
a second languid of the type shown in our drawing is applied and the 
pipe soldered together again. This seems to produce results as good 
as or better than Mr. TVillis’ original construction, and is somewhat 
more economical to employ on a large scale. 

The extraordinary results obtained from these pipes at Atlantic City 
would seem to justifly their use where great power is required, without 
sacrificing essential quality. The effect of the double 1«ngiii< i on the 
speech of the pipes is to permit them to be blown much harder without 
causing them to sound their harmonics, than would be possible without 
such treatment. This permits of vastly increased power from a given 
cut-up of the upper lip. If any such pressure or winding were attempted 
from ordinary pipes, the upper lip would have to be cut so high (in order 
to prevent overblowing) that the resulting tone would be nothing more 
than a large Flute with practically no harmonic development, or, in 
other words, simply a high pressure Phonon Diapason. The double 
languid construction produces Schulze Diapason quality with enormous- 
ly greater power than was ever conceived to be possible on the pressure 
which Schulze employed. 

CONSTBUCTION OF HIGH PRBSSUBE BBBDS 

Figure 31 also shows the shallot for a high pressure Reed invented 
by Mr. Vincent Willis. It will be observed that the head of the shallot 
has been removed from its usual position, and without altering the shal- 
lot itself, the head has been fitted in a position further up the shallot 
at a distance from its usual position not exceeding 1/6 or 1/5 the tuning 
length of the tongue. With such placing a longer closure, or opening, 
is insured together with a reduced influx of air, a longer jieriod between 
the influxes and consequently an equal development of ground tone and 
overtones from the vibrating tongue. This is the type of shallot that the 
present Mr. Henry Willis has scaled out and actually constructed for 
the 100 inch pressure Tubas at Atlantic City. This invention when at- 
tached to Reed pipes performs the same purpose as does the double lan- 
guid with r^ard to Flue pipes, that is, it permits of a higher develop- 
ment of the overtones. The purpose is to limit the inrush of compressed 
air into the shallot by reducing the pressure thereon, thereby prevent- 
ing choking, and consequently ihsures a better utilization of tbe miergy 
of the compressed air on the tongue. 

As the two 100 inch pressure Tubas have now been completed, it is 
possible to judge whether or not they are worth the extra cost of the 
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blowing mechanism. It is very doubtful in my mind that any finer large 
Tubas can be produced by 100 inches of wind than ^'Father’’ Willis 
secured on 20 inches. My own reaction to the present' Henry Willis’ 
Tubas in the Liverpool Cathedral organ is that the 30 inch Tubas are to 
.be preferred in quality to the 50 inch Tubas. In other words, it ajqtears 
unlikely that pressures much in excess of 30 inches are of any great value 
when applied to organ pipes of any description. 

These experiments are, of course, highly interesting from the stand- 
point of the tonal mthusiast, and may lead to something of real value. 
However, the difficulty of raising wind pressure beyond 30 inches and 
the consequent strain on reservoirs and actions when such pressure is 
produced, makes it se«n extremely unlikely that such excessive pres- 
sures will ever be generally empl<^ed in even very large organs. The 
Chorus Reeds that were first finished in the Atlantic City organ on pres- 
sures between 25 and 30 inches are magnificient in their effect, and it 
seems that little more need be sought with r^ard to either volume or 
tone quality. 

Mr. R. P. Elliot, when in charge of the Welte Organ Company fac- 
tory in New York, reached the same conclusion with regard to the ex- 
periments with 100 inch Tubas that were conducted there a few years 
ago. These experiments were suggested by Mr. Charles M. Courboin, 
when he was head of the Wanamaker organ shop. However, Senator 
Richards seems to feel that such pressures are really worth while in a 
building of such extraordinary proportions as the Atlantic City Audi- 
torium. The Evans 100" Reed is a magnificent specimen and very def- 
initely outshines in volume and brilliance any other Reeds in this great 
organ. 
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PIPE SCALES 

our chapter on the Conatruction of Flue Pipes, we made frequent 
allumons to the scale of the pipes. Every organ builder, before 
actually starting to construct pipes, lays out a scale from which the 
measure of the various diameters of the cylindrical pipes for each note 
may be obtained. The size of the scales ordinarily varies with each stop 
in the organ. It is not desirable for two sets of pipes to have exactly the 
same scale or diameter unless in a very large organ. 

The English system of measuring pipe sosles is simply to state the 
diameter of the CC pipe in inches. 

Obviously when the exact diameter of the OC pipe is known definite- 
ly in inches there can be no chance for mistake or argument and when 
it is known at what point the diameter is half of this, whether at the 
16th, 17th or 18th pipe above, almost everything is known that can be 
given about the diameter of the pipes of that particular register. 

A great many years ago in America a different system of designat- 
ing pipe scales was devised which is almost universally used by the 
various builders, though the same numbers do not necessarily indicate 
precisely the same thing. Number 1 on this scale represents a pipe one 
meter in diameter, and this scale proceeded upward, halving its diameter 
on the ICth pipe, so that a pipe of scale 16 would be ^ meter in diameter 
and a pipe of scale 32 would be 14 meter or slightly less than 10 inches 
in diameter. A 38 scale pipe, therefore, would be about 8" in diameter. 
The 40 scale pipe about 7%" in diameter. A 42 scale pipe about 6%" 
in diameter. Therefore, a 58 scale String-tone pipe, which is 16 pipes 
above a 42 scale Diapason, would be half the diameter of the 42 scale 
pipe, or a 3%" diameter for the CC pipe. 

These dimensions are accurate within about 1/16" as there seems 
to be no absolute comparison. Each builder has developed his own 
scales, and quantities of them for the various pipes they manufacture. 
It is quite common to have the Diapason scale halved on the 16th pipe, 
but frequently it is not halved till the 17th. String-tone ranks are usual- 
ly made so that they do not halve until the 19th pipe, for they grow 
smaller more slowly than Diapason pipes as they proceed upward in the 
scale. 

It will appear from this that there is approximately 5/8" difference 
between the diameters of the CC pipe or 42 scale and 40 scale Diapasons 
and slightly more than this betw een 40 and 38 scales. 

The trade pipe-makers, particularly in this country, always refer 
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Figure 33. 

A method of drawing a pipe scale devised hy Joseph J. Carruthers. To lay out this scale, 
proceed as follows: L4ne AB is drawn, then at riirht anffles line CD. From point O. a semi- 
circle ABB is drawn to any radina OF bisects the anFle AOB. OF is then divided into as 
many equal parts as It is desired to make the scale become one half. Then the line AF Is 
drawn and extended to cut the line CD. From D lines are drawn through divldlns points on 
line OF. until these lines cut line AB. From line AB, vertical lines are drawn upwafds, at 
points of intersection. Then from point B a line is drawn to the desired scale at C. The 
scale is continued by drawing line OH midway between O and D. Apatn line XJ is drawn 
midmy between H and D. The divisions on line OH and IJ are transferred to line AB. and 
vertical lines are drawn as before. This scale halves on the 17th note as there are seventeen 
equal divisions on the line OF. Other scales may be drawn halving on the 18th, Ifth or any 
other note, as desired. 




PIPE SCALES 


to the doale of the pipes th^ make by number rather than in inchea and 
one commercial pipe maker's 38 scale I>iiqpa8on is very nearly the same 
diameter as another's. This numbmsKale is for the moat part an arbi- 
trary arrangement, Imt so long as it is wdl understood and generally 
adopted, it serves the purpose quite efficiently. 

There is another matter which is important for the pipe maker to 
know before laying out the patterns for the constructiim of a set of 
pipes. This is the widtii of the month in proportion to the diameter, 
or circumference of tiie body of the pipe. The he^^ht of the mouth is 
usually detemined by the voicer with a set of proportional dividers. 
Whatever proportion is desired may be maintained throughout the stop 
hj setting the dividers for a given proportion, for example 1/4 or 1/3 
width of mouth. The scales of reed pipes and wood pipes are referred 
to in botii this country and Ehtgland in terms of inches rather than 
numbers. Our chapter on voicing gives some particulars regarding the 
effect on tone of various proportions of widths and heigd^ts of mouths. 

It is a simple matter for the pipe maker to lay out a scale designed 
to proceed evenly upward with a constant rate of diminution. If the 
dimmisions of the CG pipe are given and the C above, he simply extends 
the scale upwards from these two points, thougdt for greater exactness, 
and purposes of checking, frequently the diameter of all the Cs (or two 
dimensions in the case of wood pipes) are given. 

Some builders have developed unusual scales that do not proceed 
upwards with unvarying diminution. Such scales have been evolved 
onpirically, especially by builders who have made theater organs and 
other so-called **unit’’ work. These scales have been developed without 
much theory, but rather by actual experience. The Kimball Company 
and the Wurlitser Company frequently employ a scale that causes the 
bass octave of a 16 foot stop to be of much greater sise than the normal 
scale of the 8t<^ would indicate. This is done in order to get sufficient 
volume and weight of tone from the pedal extension of a manual stop. 
If the scale of an 8 foot manual Flute, for example, were extended do\m 
an octave low'er with a r^n^hu'll graduated scale, the resulting bass 
pipes would be too light and small in scale to make the tone properly 
effective as a pedal stop. The scale these builders have developed is in 
reality a hybrid type for a special purpose. 

Another interesting scale that the Kimball Company have employed 
is what may be termed a compromise scale for the principal unison 
Diapason on the great organ. The wide low-mouthed Diapason on even 
moderately high pressure is quite satisfactoiy in speech and quality 
from middle G up and possibly a few notes bejow middle C. Howevei 
the 8 foot octave of this stop and part of the 4 foot octave, when made 
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with the same wide, low mouth on wind of seven inch pressure or more, 
is not very satisfactory. The pipes are inclined to be slow in speech, 
windy, and unsteady. Consequently, the scale which this company have 
devised produces Diapasons with mouths much narrower and higher in 
the bass and in part of the tenor octave, gradually changing to wider, 
lower mouths as the pipes progress upwards. 

This gives a bass of greater solidity and prompter speech, and still 
makes available the characteristic qualities of the more harmonically 
developed Diapason in the portions of the compass where it is most 
valuable and desirable. 

For most artistic results, scales should be kept within certain well 
defined limits. Unless for some very special purpose, it is seldom de- 
sirable to make any Diapasons larger than 40 scale. The same rule 
applies to Flutes, where excessive scales should be avoided if the Flutes 
are to blend with the other stops in the organ. In the opposite direc- 
tion, the scale should not be excessively narrow, as in the case of String 
tone, or unmusical and unblending tone will result. All tones in an 
organ should be truly musical. Excessive or immoderate scales, either 
large or small, will not contribute to this result. For best results in a 
Diapason chorus, the scales of all the components should be carefully 
proportioned to the principal Diapason rank. These proportions are 
given in our chapter on the Harmonic Corroborating Stops. 

Figure 30 shows a method of drawing a pipe scale ingeniously de- 
veloped by Mr. Joseph J. Carruthers, who has had more than fifty years’ 
experience in oi^an building. 
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Plate VI. 

The case of the world famous organ in the Mormon Tabernacle, Salt Lake City. The 
organ was originally built by the Mormons. Later the Kimball Company rebuilt it, and 
still later the Austin Organ Company has greatly enlarged its resources. The 32' metal 
pipes stand in the central towers of the case. 
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CHAPTER 5. 


HARMONIC CORROBORATING STOPS 

T he late Dr. George A. Audsley used this expression to describe 
those stops which are introduced in an organ to reinforce the 
natural harmonics of the unison toned stops, and to give color, 
clarity, and brightness to the ensemble. 

It is customary to arrange a number of these harmonic ranks to 
draw on one stop knob under the general term of Mixture. A Mixture 
must have at least two or more ranks of harmonic sounding pipes. 
Mr. Charles M. Courboin veiy aptly expresses the purpose of Mixtures 
as being to “fill in the chinks.” 

In the February, 1929 issue of the “American Organist,” I Avrote an 
article on Mixtures which I am reproducing as part of this present 
chapter. It covers the subject in a general way, although it by no 
means exhausts the many possibilities of this interesting field of organ 
building. The English conception of Mixtures is somewhat different 
from the notion of Mixtures advanced by Dr. Audsley. The latter 
recommended that the various ranks of the components of the Mixtures 
be made progressively much softer as they ascend in the scale. His 
proportions of tonal strength are given in my article. 

The Rev. Noel Bonavia-Hunt, in his interesting work on “The 
Church Organ,” states that the present day ideal upper Avork for the 
Diapason Chorus, (as exemplified in the organs built by “Father” 
Willis) is produced when the strength of the upper ranks of the Mix- 
tures does not diminish in any such ratio as suggested in our article. 
Mr. Donald Harrison, a former partner of Henry Willis, states the 
same thing in his remarks which we quote on the Tonal design of the 
organ. Mr. Hunt states, “The principal four foot or octaA'e Diapason 
should be more or less a duplicate of the unison Diapason, the scale 
being one pipe smaller and the upper lip being bevelled. The tone 
should be bright and only slightly less powerful than the unison rank. 
The 15th and 22nd are neA'er so successful as when the scaling is small 
and when a wide low mouth is employed. Schulze's 2/7 mouth cut up 
1/4 of its width or 1/5 diameter is a golden rule Avhose worth the author 
has proved by practical experiments.” Mr. Hunt says fui'ther, “Two 
A’ery common mistakes which are made in the treatment of Mixtures 
are the suppression of the octaA'es and the ufidue encouragement of 
the mutations.” By mutations is meant all the ranks of pipes in an 
organ that do not speak either the prime tone or some octaA’-e of the 
prime tone. The mutation work usually speaks a fifth above the prime 
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tone or some octave of the fifth above or below, thoo^^ a sevaiteenth 
and a flat twenty-first are occasionally used. 

Mr. Hunt makes one other point that is worth noting in his dis- 
cussion of Mixtures and that is, “It has been a custom in the past to 
employ loud and high pitched ranks in the bass raster of the manual 
keyboard, but the modem ear can no longer tolerate the disagreeable 
effect that this produces when the manual is coupled to the pedal; and 
in any case the balance between the bass and treble rasters of the 
manual is upset by this treatment. This is an important point and 
vitally affects the qu^ition of Mixture composition, for it actually 
means that the Mixture prox>er ought not begin lower than middle C, 
with no mutation ranks and nothing higher than a twenty-second from 
CC to middle B." This is in line with what the late eminent organist, 
Mr. Lynnwood Famam,* had done in the organ which he played in 
the Church of the Holy Communion in New York, where he had 
two of the two-foot ranks changed into a Tierce or Seventeenth and a 
Larigot or Ninetemth from middle C upwards, simply by moving the 
pipes in their holes and leaving out those pipes that are not needed, 
keeping the lower two octaves at two foot pitch, as th^ were before. 
The effect which Mr. Hunt speaks of in the two bass octaves of the 
manual of these off-unison voices is peculiar and disagreeable to sen- 
sitive ears. Mr. Famam overcame this objection in precisely the 
way that Mr. Hunt suggests, by having nothing but the unison or the 
octave of the unison below middle C. 

My article which is reproduced in the present chapter states that 
at least two types of Mixtures should be introduced into an oigan with 
any pretensions to completeness— one Mixture to go with the Diapason 
Choms and another Mixture, known as the Choms Mixture, to top the 
Bead Chorus. 

The Italians term the Mixture that is best adapted to complete the 
Diapason Chorus, “Bipieno," and its chief characteristic is that there 
is nothing but octaves of the unison and fifth, present in its cmnposi- 
tion, the tierce and septime being eliminated. Geo. Kilgen & Sons 
have specialized in this type of Mixture in this country. There is a 
third type of Mixture, viz: the timbre-creating Mixture which is an 
attempt to produce artificially ail the natural overtones up to the fifth 
or sixth. Its purpose is frequently better served by arranging each com- 
ponent rank to draw separately. These ranks may then be used in- 
dividually or in groups to “color’' the tones of the unison ranks with 
which they may be associated. Such a use is most valuable. Most 
delightful and pleasing color effects are possible from a properly reg- 
ulated series of harmonics of this kind. A unit Dulciana can be used 
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to good advantage for such a purpose. However, as will be seen by 
perusing the chapter on “Transference of Stops,” independent pipes are 
preferable because each rank can be more accurately regulated in 
strength for the effect desired. When these “timbre-creating” ranks 
draw separately, they perhaps do not properly constitute a Mixture at 
all but are simply mutation ranks for color purposes. 

What the English builders consider proper Mixture work to go 
with the Diapason Chorus and other particulars (such as the point at 
which the various ranks of the Mixture break) are given by Mr. Hunt 
in his work “The Church Organ.” As these details of construction are 
followed by some of our leading American builders, it is worth while to 
reproduce this model sch^e for reference. There seems to be some 
misapprehension as to just what is required to produce a proper Diapa- 
son Chorus. The principal thing to be noted is that, the octave is only 
slightly less in power than the unison Diapason. This is where many 
of our American builders have made a mistake in attempting to create 
a satisfactory Mixture effect. The octave is of the utmost importance 
to bring together the tone of the unison Diapason and the higher Mix- 
ture ranks. Its strength of tone, therefore, must be very carefully reg- 
ulated to bridge this gap. It is of equal importance that the principal 
Diapason have considerable harmonic development, as was pointed out 
in our discussion of the various types of Diapason tone in order that 
the Octave when voiced as loudly as here recommended will not sound 
unduly prominent. In other words, the unison tone must have suffi- 
cient of its natural harmonics present to join with the artificial har- 
monics that are to be added to it in order to have a perfect blending of 
tone of great richness. This, of course, iS' the goal that is aimed at. 

Mr. Hunt’s complete scheme follows: 

CC to C* = 61 notes — (Double 16 ft. and Open 8 ft.) 

Principal, 4 ft. (one pipe smaller than Open 8 ft., mouth). 

Fifteenth, 2 ft. (scale 1% in. CC, 1 in. ten. C, % mouth CC to BB, 2/7 

mouth, ten. C up). 

Twenty-second — CC to F* — 42 notes (scale 15/16 in. CC, 2/7 mouth). 
Second Principal — ^F#* to C* == 19 notes (scale as at 1 ft. C — 1% in., 

2/7 mouth, slotted). 

Twelfth — ^mid C to'C* — 37 notes 

Nineteenth — ^mid C to C* — 25 notes Scale as at 1 ft. C — 

Fifth — C#* to C* — 12 notes 1 1/16 in., 1/5 mouth. 

Assuming the 16 ft., 8 ft, 4 ft. and 2 h. to have separate draw-stops, 
the remaining ranks controlled en bloc by one draw-stop can be set out 
thus: 
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CC to mid B — 24 notes — ^22nd only 
mid C to P — 18 notes— 12th, 19th, 22nd. 

PI* to C* — 7 notes— 8ve., 12th, 19th. 

C|*toC*— 12 notes— 6th, 12th, 8ve. 

61 notes 

The complete scheme may be planned as follows, the 16 ft. rank be- 
ing represented by the 8 ft. by 1, and the 4 ft. by 8 : 

CC to mid B — 24 notes— %, 1, 8, 15, 22. 
mid C to P* — 18 notes— 1, 8, 12, 15, 19, 22. 

P|*toC*— 7 notes— 1^, 1, 8, 8, 12, 16, 19. 

C#*toC* — 12 notes— y 2 , 1, 5, 8, 8, 12, 15.” 

61 notes 

In connection with his description of the Harmonic Corroborating 
Stops, or Mixture, I was interested in reading in Mr. Wedgwood’s ex- 
cellent ‘‘Dictionary of Oi^an Stops,” under the heading “Mixtures,” the 
following: “The adoption of the pneumatic action and mechanical blow- 
ing at once opens up the path for the development of large-scaled 
foundation work and heavy pressure Beed work. The modem builder 
meets the requirement of large bodies of singers, not by a fierce din of 
Mixture work, but by a massive volume of good sustaining foundation 
tone, contributed alike by Diapasons and Beeds. In moderate sized 
(Nrgans, the most modem school of tonal design finds it possible — ^nay, 
even preferable — ^to dispense with even the Twelfth and Fifteenth, in 
favor of a soft Double Beed on the Swell. And certainly the modem 
Diapason is well able to maintain the essential supremacy of the Great 
Oi^ian. 

“The situation, it so happens, is rather embarrassed by the fact that 
Mixtures do not blend well with modem foundation work. This is not 
due to ‘absurd wind-pressures’ or any other of the familiar hetes noires 
of the school of old-fogeydom, which clings tenaciously to the Georgian 
era of organ building. It is simply due to the fact that if a respectable 
foundation be added to an oigan which is all ‘top’ the ‘middle’ will 
be found wanting, and its absence will cause a horrid lacuna, or gap, 
in the tonal stracture, analogous to that in the familiar ‘piccolo and 
dram’ effect. The sole way to make powerful Mixtures ‘blend’ in the 
organ is to substitute for Diapasons something which, for want of more 
appropriate words, may be described as a hybrid between a Diapason 
and a Gamba.” 

We discover by this that even so sound a man as Mr. Wedgwood 
was smitten to a considerable extent with the Hope-Jones’ idea that 
Mixtures might be dispensed with, at least in all small organs, and re- 
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liance placed on purity of tone, arhidi Mr. Wedgwood atatea cannot be 
oMained with the preaence of large quantitiea of Mixture atopa, eadi 
with ita own attendant aeriee of harmonica. 1 have more to aay about 
theae ideaa in my chapt» on the *^Tonal Deaign of the Organ.” ^ 

We may now reatate the whole aubject of Mixturea by mahing uae 
of UQT article in the '^American Organiat,” referred to. It ahould be noted 

that the relative powera or atresses of tone for the various upper ranks 
suggested in the article are those which Dr. Audsley thought proper, 
and these proportions are not in accordance with the ‘n[)est English 
practice.” They are, however, proportions that may suit the average 
American church, perhaps better than the English scales enumerated 
above. They may be safer, especially when the acoustical advantages 
of the church are below par. 

“In the first instance let me state that the unsatisfactory char 
acter of the ensemble of many organs built during the past fifty years 
is due to imperfections in the tonal structure and an ignorance of the 
true acoustical laws directly bearing on tonal structure. It should be 
borne in mind that all sets of pipes introduced in an organ at a higher 
pitch than the prime or unison tone are introduced in strict accordance 
with the natural laws of sound with a view of substantiating or corro- 
borating tones naturally present in the prime tone, but in an undesir- 
ably weak condition. 

“All the orchestral string instruments as well as the human voice 
have a series of tones higher in pitch than those which are known as 
fundamental or prime tones, inseparably associated with the prime 
tones. It is owing to this fact and to the perfect proportion and com- 
bination of these overtones with the prime tones that the resultant com- 
potind sounds are rich and beautiful to our sense of hearing. 

“Theoretically, a series of overtones has a great, if not a limitless up- 
w'ard range, but practically it is bounded by the very circumscribed 
power of the human ear. These overtones forming a series are known 
as harmonics, harmonic upper partials, or overtones of a prime tone 
The prime tone is designated sometimes as the fundamental tone, 
ground tone, or prime partial These upper partials bear a very definite 
relationship to the prime tone which in the more important upper par- 
tials is a simple proportion such as two, three, or four times the vibra- 
tional ntunber of the prime. The upper partial tones most frequently 
used in the tonal structure of an oigan that appear either as separate 
ranks of pipes or in a series that is drawn together as a mixture are 
the first seven. 

'We will discuss, then; a series of harmonics that are to be intro- 
duced into an organ to reinforce the upper partial tones of an S' Diapa- 
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Bass 29 notes GGG-B 

Flute 

Principal 

Ludwigtone . . . 
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son — which is the quality of tone in an organ that needs the upper par- 
tials reinforced more than any other organ tone, as it is particularly 
lacking in harmonic development of its own. This is the real reason 
for the use of harmonic corroborating stops in the organ. 

“If all the pipes were of the Viol or String type of tone, there would 
be no reason either theoretical or practical for the introduction of Mix- 
tures aside from the color — or timbre-creating value. The Chorus Reeds 
in particular are also rich in overtones and do not require Mixture work 
necessarily to make them sound satisfying and complete, as does the 
Diapason work. Therefore, to supply the lack (that nature supplies 
automatically in strii^ instruments and the human voice) of upper 
partials, the Diapason tone is reinforced artificially or synthetically by 
a series of ranks of pipes. The principal rank of this series is the first 
upper partial which has twice the number of vibrations that the prime 
tone has, and sounds the octave. 

“If it is assumed that the power of the prime tone is made to n 
scale equal to 100, the octave or first upper partial to properly balance 
this prime tone, should be of a power equal to about 70 on the same 
scale. The second upi)er partial has three times the number of vibra- 
tions of the prime, producing the 12th. This should properly be scaled 
at about 60 in power. The third upper partial has four times the num- 
ber of vibrations of the prime and is the 15th. This might properly be 
scaled at 50. The fourth upper partial, not so frequently met with in 
mixtures, though a valuable harmonic, has five times the number of 
vibrations of the prime and is the 17th. This should be scaled con- 
siderably softer, say at about 40. The fifth upper partial having six 
times the number of vibrations of the prime is the 19th, and should be 
scaled at about 35. This sixth upper partial, seldom employed in the 
organ, has seven times the number of vibrations and is called Septieme 
or flat 21st. The seventh upper partial has eight times the number of 
vibrations of the prime and is the 22nd — or three octaves above the 
primp. Other higher partials are present in the human voice and in 
orchestral string instruments, but only those I have listed are used in 
oi^ns, that form harmonious intervals with the prime. A set of upper 
partials such as has been enumerated and scaled to about the relative 
strength suggested (that is, becoming progressively softer the higher 
the upper partial) is in perfect accord with the acoustical phenomena 
as encountered in string instruments where these harmonics develop 
naturally. 

“These upper partials, when introduced in a Mixture or compound 
stop, frequently double back on themselves or break an octave lower 
at one or two points in the scale upwards. Especially the highest par- 
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tials Iiave such small pipes that Oie practical considerations of prodnc* 
in? the pipes themsdves and tuning them after they are prodm^, 
make it impossible to carry tbem through the scale completely with- 
out doubling back. 

‘‘Dr. Audsl^ in his ‘Art of Oigan Building’ states that the pipes of 
these upper partials have a peculiar, accommodating nature. He states 
‘If they are properly scaled and regulated to be in balance with the 
principal Diapason tone they will still be in proper balance when many 
more S' stops are added such as pipes of the Viol quality, harmonic 
Flutes, and Beeds.’ He quotes in substantiation of this assertion the 
five-rank Dulciana Mixture in his own chamber organ which he states 
was soft enou^ to be agreeable with a single solo voice and yet was 
adequate to the full organ. From my own experience I have found this 
is true only to a limited extent, and though there is undoubtedly a cer- 
tain amount of leeway, a Mixture soft enough to be used with a single 
solo stop or even a single S' Diapason is entirely inadequate to supply 
the upper partial development for the full organ. 

“I was particularly impressed with this fact in trying the two Mix- 
tures in the Swell Organ of the Casavant in Tremont Temple, Boston. 
A magnificent Full Swell of some 25 stops, with 16', S' and 4' chorus 
Beeds, exists in this organ. The two Mixtures could be drawn with the 
foundation work. Strings and Flutes, and be exactly the right strength, 
but when the brilliant Chorus Beeds were added the Mixtures 
could be drawn on or shut off without adding or detracting anything 
ftom the ensemble. It therefore appears to be essential that if there 
is to be sufficimit Mixture work in an organ, at least two different Mix- 
tures are required, one designed and related for Diapason work, and 
one to be drawn with the full organ as a crowning touch, or what is 
sometimes termed the Grand Chorus Mixture. 

“I refer now to the requirmnents of large organs ; ordinarily a four- 
rank Mixture of medium strengib is all that is necessary in an organ 
of moderate size, with the addition of two or three upper partials draw- 
ing separately, such as a 12th and 15th, with, of course, an octave. 

“If the Beeds are sufficiently dominant and are of the brilliant 
Trumpet quality, especially if there is a 4' Clarion, a powerful Mixture 
seesns to be entirely unnecessary in tbe misemble, as there is quite suffi- 
cient harmonic development in Beeds of this character to require no out- 
side assistance. 

“Practically every oiganist is familiar now-a-days with the upper 
partials that are taken from a unit Flute or a Dulciana and these are 
reasonably satisfactory for certain purposes, q&ch as color, up to the 
third upper partial or 15th, but beyond this the discrepancy in power 
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and tuning is uaually^ too great to make the pipes useful when used as 
a separate harmonic such as the 17tii or Tierce. It should be borne in 
mind that these ranks such as a Unit Flute or Duldana by no means 
take the place of a true Mixture which is properly scaled and balanced 
so that the hij^r partials decrease in force as they rise in pitch in ac- 
cordance with the acoustical phenomena of nature. A Unit Flute with 
these partials, however, in a small organ is a fairly good make-shift or 
substitute for Mixture development, as far as it goes. The quality of 
tone is wrong, however, for blending and amalgamating with the prime 
tone of the Diapason, which as b^ore stated is the principal tone that 
needs the reinforcement of its upper partials. 

“The whole subject of Mixtures and harmonic development is full 
of interest and has by no means reached the artistic limit that it will 
some day. 

“The almost complete n^lect of the subject for many years in this 
country, because of the inartistic and screamy Mixtures that formerly 
were introduced in organs, was as bad in its extrme swing, as were 
the screamy Mixtures that were done away with altogether. A sane 
and sensible return to Mixtures is much to be desired.” 

In the present chapter, as well as the chapter on the Tonal Design 
of the Oigan, I do not wish to convey the impression that the renewed 
interest in the subject of Mixtures was created oitirely by the first visit 
of Henry "Willis to this country, but this had an important effect in its 
subsequent infiuence on the Skinner Organ Company and other builders. 
It has been followed by a return to the systematic introduction of these 
stops in the organ. 

However, before Mr. Willis’ visit, Senator Bichards, with the en- 
thusiastic cooperation of the Midmer-Losh Company, designed a large 
organ for the Atlantic City High School, which introduced Schulse 
Diapasons, and complete Diapason Mixtures, on a scale that had not 
before been attempted in America. This organ also contains a series 
of beautiful mutations produced from a unit Dulciana, and other soft 
units, that carry the mutation idea from unit stops to its ultimate con- 
clusion. It is only fair to say that this organ had great infiuence and 
caused reawakened interest in this countiy in Mixtures, with proper bar- 
monically bright Diapasons to go with them. 

St. Mark’s Church, Philadelphia, a little later, had a gallery organ 
installed with Senator Bichards’ design and' executed by the Midmer- 
Losh Company, in which a most elaborately developed Diapason Chorus 
built under the same auspices, harmonic corroborating stops surely 
come into their own, and have proved themselves capable of producing 
more power and better quality than Beeds. 
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CHAPTER 6. 


VOICING of ORGAN PIPES 

I N our chapter on ‘‘The Sound Producing Portions of the Organ,” in- 
formation was given as to some features of “voicing” the various 
types of organ pipes, particularly with regard to Reed pipes. The 
present chapter aims to consider the whole matter more fully and logi- 
cally. Voicing is an art and it should demand the utmost attention of 
the artistic oigan builder. 

When the pipes leave the hands of the pipe maker, they are passed 
on to the voicer to regulate the height of the mouth and determine the 
manner in which they shall be “nicked,” and such other operations as 
are necessary until the pipes produce the quality of sound that is de- 
sired. Before the pipemaker can begin construction, the scale of each 
set of pipes has to be determined, also the quality of metal as well as its 
thickness. The shape of the languid, and the width of the mouth, must 
all have been definitely decided. The tonal director or head voicer 
usually decides these matters. He also frequently voices completely the 
middle C and perhaps the other C’s of all stops as a model for the other 
voicers to follow. 

When the pipes come to the voicer, they are merely so much metal 
or wood made in the form of organ pipes, usually without being capable 
of sounding a note. They leave the voicer as finished instruments of 
music, according to his skill. 

The various stops of the organ in a general way may be compared 
to an orchestra, the number of stops or voices the organ contains, repre- 
senting the instruments in Gie orchestra. A great difference exists be- 
tween organ pipes and orchestral instrummits, however. In the case of 
orchestral instruments, one, or at most two, are capable of covering sev- 
eral octaves, if not the entire range of the organ keyboard. Whereas, 
in the organ every separate note of every distinct stop must be repre- 
sented by a pipe. If, for example, we take a French Horn, it will have 
sixty-one or seventy-three pipes; in the orchestra a good part of this 
range may be covered by a single instrument, capable of playing, how- 
ever but one note at a time, whereas an organ stop may play any num- 
ber of notes simultaneously. 

One of the chief functions of the voicer is to cause all the pipes of 
a stop, both individually and collectively, to be of a certain “timbre,” 
characteristic of that stop, and to avoid as far as possible any discrep- 
ancies between one pipe and another. This is obviously much easier 
for the voicer if the pipes are car^ully scaled and constructed. If this 
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is not the case, even an export voicer will have difficulty in obtaining 
proper results. Voicing requires both patience and skill. Naturally, it 
is important to know that the precise quality, or timbre of any musical 
instrument (organ pipes included), is determined by the nature and the 
degree of development whkdk is g^voi to the series of upper harmonics 
or partials. Our chapter on **The Harmonic Corroborating Stops” gives 
some details in I'^ard to those harmonics. 

When a musical note produced from a Flue pipe is characterized 
by an ample harmonic development so that all the upper partials or 
overtones sounding above the prime are prominently in evidence up to 
the twenty-second note above the prime tone (which tends to obscure 
that tone), such a pipe bdongs to the group known as ‘‘String” tone. 

TVlien the note from a Flue pipe is deficient in overtones and the 
prime tone is much more in evidence, it belongs to the class known as 
“Flute” tone. The mean between these two extremes of greater or 
lesser harmonic development will produce Diapason tone. If this were 
geometry, I might say that it should be self-evident from this that the 
timbre of a note is dependent upon the degree of harmonic development 
present. 

The timbre may be further affected by the suppression of certain 
partials in order to lend prominence to others and, if all of the upper 
partials are suppressed in favor of one, many peculiar and subtle shades 
of tone may be produced. 

The Clarinet is an instance where only the odd series of harmonics 
(the prime, twelfth, seventeenth and flat twenty-first) are permitted to 
develop, the even series (octave, fifteenth, nineteenth, twenty-second) 
being scarcely present at alL 

Again the pipe may be constructed with a hole at its node (a point 
near the center of the pipe), that upon being overblown will not sound 
its prime tone at all but its octave. A stopped pipe may be overblown 
to sound its twelfth or seventeenth, the prime being eliminated, in this 
case by keeping the mouth low and boring a hole through the pipe at 
the nodal point. Or a stopped pipe may be caused to sound the prime 
tone along with its twelfth, almost equally, as in the case of the quinta- 
tion. It is the function of the voicer to control the harmonic or non- 
harmonic tendencies in the speech and tone of the organ pipes which 
he voices. 

The Rev. Noel Bonavia-Hunt* in his work, “The Chui-ch Organ,” 

*Mr. Hunt’s remarks are quoted both in our chapter on the "Sound Producing Por- 
tions of the Organ" and in the present chapter extensively, as he is not only a practical 
voicer but is able to describe what he knows, in clear English; a combination that is as 
rare as it is valuable in discussing so technical a subject as the construction and voicing 
of organ pipes. 
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given the following list of factors which intlnence the speech and tone 
of Flue and Reed pipes: 


"flub pipes 

1. The scale (i.e. diameter) of the pipe-body. 

2. The area of the mouth (Le. its width and height). 

3. The shape of the languid of a metal pipe, and the shape of the block 
of a wooden pipe. 

4. The adjustment of the relative positions of the upper and lower 
lips and of the languid of metal pipes. 

5. The shape and position of the cap of a wooden pipe. 

6. The diaracter of the nicking. 

T. The pressure and the volume of the wind supplied from the wind- 
chest. 

8. The size of the bore of the pipe-foot. 

9. The employment of various devices and accessories. 

10. The material of which the pipe is made. 

SEED PIPES 

1. The shape and length of the tube (or resonating body). 

2. The scale (or diameter) of the tube at the top. 

3. The pressure of wind from the windchest. 

4. The shape and size of the shallot (or reed). 

5. The shape and size of the shallot opening (or orifice). 

6. The thickness, width, vibrating length and curvature of the tongue 
(or bass vibrator). 

7. The employment of various devices and accessories. 

8. The material of which the tube is made.” 

The power, that is, loudness or softness, of metal Flue pipes is 
chiefiy regulated by the size of the scale, and the bore in the foot that 
admits the wind. Large scales and a large hole normally produce a 
loud note, whereas small scales and a small bore will normally produce 
a soft note. The power is also regulated by the wind pressure em- 
ployed, as with a given size scale and hole in the foot of the pipe and, 
within certain limits an increase in pressure will produce correspond- 
ing incease in power. 

Mr. Hunt lists the manner in which upper partials are encouraged 
in metal Flue pipes as follows : 

"1. Small scales. 

2. Low cut-up of mouth. 
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3. (a) Concave and (b) bevelled upper lip. 

4. (a) Raised and (b) acute-bevelled languid. 

6. Fine nicking. 

The upper partials are normally discouraged by: 

1. Lai^ Bcalea 

2. High cut-up of mouth. 

8. (a) Convex and (b) thick, arched or leathered upper lip. 

4. (a) Depressed, (b) obtuse-bevelled, (c) inverted languid. 

5. Bold nicking.” 

A pipe is made to sp^dc promptly, by having the upper lip pulled 
slightly outward, also when the languid is pressed slightly downward. 
If this is done to too great an extent, the pipe will '*fly off its speech” 
and sound its octave. 

If the upper lip is too far inward, and the languid too high, the 
speech tends to *'come on” or “develop” slowly. If this is overdone, the 
pipe will become silent altogether. 

Another important operation in the voicing of Flue pipes consists 
of nicking the front edge of the languid and lower lip, so that they re- 
smnble somewhat the teeth of a saw. These nicks are necessary to pre- 
vent the pipe from being windy when it speaks. The narrow windway 
betwemi the edge of the languid and the lower lip (through which the 
wind passes when the pipe is speaking) is, by the process of nicking, 
broken up into a series of air columns and thus better focused on the 
upper lip. It converts in effect the action of the wind stream into an 
atomiser. 

Delicate tones and many types of String tone are best produced 
when the nicks are close together and not very deep. Coarse and deep 
nicking, with the nicks farther apart, produces bolder and more flutey 
tone. 

The voicer next considers the height of the mouth. This normally 
bears a fixed proportion or ratio to its width. The width of the mouth 
must be determined before the pipes are made as has already been indi- 
cated. Ordinarily, pipes with wide mouths tend to have greater har- 
monic development than those with narrow ones, when the height of the 
mouth remains the same When the low mouth is made wider, the result- 
ing tone from the pipe has more harmonic development. When a high 
mouth is made wider, it produces more foundation tone. The opi>osite 
effect is true when the mouth is narrowed, in which case a low mouth 
will produce fewer harmonics and a high mouth less foundation tone. 

The width of the mouth is measured in accordance with the propor- 
tion it bears to the internal drcumference of the bo^ of the pipe. The 
circumference is roughly 22/7 of its diameter and, if we suppose a pipe. 
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for example, that is 3 1/2 inches in diameter with a mouth 2 3/4 inches 
wide, we may state that the mouth in this instance is a quarter of the 
circumference. (22/7 x 7/2" — 11" — circumference ^ 2 3/4" —4. The 
circumference is four times the width of the mouth). 

The height of the mouth is usually measured in accordance with the 
proportion it bears to the width of the mouth. It may also be measured 
in accordance with the proportion it bears to the internal diameter of 
the pipe body. The former method is usually the one employed by pipe 
makers and voicers. Therefore, if the mouth referred to as being 2 3/4 
inches wide is cut up 7/8 of an inch in height, it is said to be cut up 1/3 
of its width or 1/4 the diameter of the pipe. When the pipes ^re made, 
the upper lips are left longer than necessary to afford the voicfer oppor- 
tunity to cut them up to the proper height. If the upper lips are cut 
too high to start with, it may be necessary to have new pipes, as not much 
can be done with them. 

Wood pipes are treated for the most part like metal pipes in the 
voicing, but inasmuch as the material out of which they are made is not 
capable of adjustment as in the case of metal pipes, a certain difference 
in treatment must be followed. There is not very much that a voicer 
need do to wood pipes after they are made. The width of the mouth 
of a wood pipe is necessarily determined in most instances by the width 
of the side of the pipe which contains the mouth, though in special 
forms of wood pipes the mouth is not always the entire width of one 
side of the pipe. Nearly all modem wood pipes are provided with metal 
toes, which may be reamed out or pounded in to adjust the amount of 
wind that is admitted to the pipes. This is a great convenience to the 
voicer as formerly wooden pipe feet were plugged with little slips of 
wood which had to be adjusted to a nicety. 

One of the refinements in voicing that is sometimes overlooked is 
the removal of all rough or sharp edges along the pathway of the wind 
stream as it flows to the mouth of the pipe. Any sharp edges or comers 
such as may be left when the feet are reamed out should be carefully 
rounded off, or the pipes are apt to be windy and unsatisfactory in tone. 
This applies to both metal and wood pipes. 

The treatment of the upper lip of both wood and metal pipes also 
has some effect on the tone. For example: a sharp, keen edged upper 
lip produces more harmonic development and a thick and rounded upper 
lip produces more foundation tone. The Hope-Jones type of Tibias and 
Phonon Diapasons have the upper lips both round^ and leathered. 
This tends to make the tone extremely foundational in character. The 
smoothness which is thus engendered into the tone of Flue pipes so 
treated tends to become cloying after a time. Organ pipes, if properly 
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treated sboold last for Inmdreda of years, and perishable material, such 
as leatliar, is of course undesirable for use in them. 

The fitting of harmonic bridges or rollers for steadying the speech 
of String t(med stops, though nsnally done by the voicer, has been de- 
scribed in our chapter devoted to The Construction of Flue pipes. The 
r<ficing of Beed pipes has also alrmdy been considered in our chapter 
on the Construction of Beed pipes, to which the readm* is referred. 

The art of voicing is one that can only be learned by experimice 
and while some information is afforded by the writtmi word the actual 
technique and skill required in this operation is a matter requiring 
years of application before proficiency is attained. 

vmiSHmo or oboanb 

Another department of voicing consists in the final finishing and 
of an organ after it is installed in its permanent location in 
the church or other building. This matter is a most difficult one for the 
oi^an builder to handle in a satisfactory manner. Competent and ex- 
perienced organ finishers are scarce and from the nature of the work 
are apt to be temperamentaL Several of the best organ finishers whom 
I happen to know in this country are inclined to be somewhat unreli- 
able, and on occasion consume more alcoholic stimulants than is good 
for them. Whether this should be the inevitable accompanim«at of an 
urtistic temperament (which it is desirable for an organ finisher to 
have), is somewhat of a question. It is not too much to say that the 
work of finally finishing and r^^lating the tone of all the pipes in the 
organ is one of the most important, and frequmitly the most n^lected, 
matter in organ building. 

However carefully the various pipes are constructed, however ex- 
cellent the material, and however reliable and efficient the me- 
chanism of the organ, if the final finishing is not properly carried 
out, the effectiveness and true musical value of the organ will be largd.y 
lost Pipes constructed with indifferent workmanship and materials 
may be made to sound much more satisfactory when carefully finished 
and regulated than much better pipes will sound that are not properly 
finished and r^nlated. The finisher requires a good ear, judgment, dis- 
cernment and a knowledge of how to proportion the relative dynamic 
power of the stops to build up a beautiful and even ensmnble. 

It is not enou^ that each pipe in a given stop be of the same timbre 
or quality as all the other pipes in that stop. Each pipe must also be 
r^ulated to a nicety in regard to volume so ihat there are no loud or 
soft notes standing out as the series of pipes are sounded, one after the 
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other. These matters are, of course, important. When the pipes come 
from the voicer, these qualities should have been tahoi care of. The 
skill of the finisher lies in adjusting the relative strengths of the various 
stops so that the organ will build up evenly, and gradually, without 
serious breaks or jumps in the strength of tone as one by one the stops 
are added. The various voices must be capable of not only gradually 
being built up, but must be so adjusted in strength of tone, one to the 
other, that the greatest number of combinations possible of the various 
voices will be pl^ingly balanced and proportioned. Such a balance 
will insure good blending qualities. 

The octave, sub-unison, and Mixture work of the Diapason section 
must be accurately proportioned in stroigth of tone to the foundation 
Diapasons. There must be sufficient difference between the various 
unison Diapasons in both strength and quality. The same is true of 
all the other classes of organ tone.* 

A very indifferently constructed oi^an properly finished and reg- 
ulated may be made to sound more truly musical, and far more pleasing 
to the cultivated ear than the most carefully constructed instrument 
possible of finest materials, that has not been so fortunate in final fin- 
ishing. Organ builders know this, and do their best to secure such fin- 
ishing of their organs. Unfortunately it is extremely difficult to super- 
vise men a long distance from the factory especially when the builder is 
making several hundred organs a year. The organ builder has in many 
cases to rely solely upon the judgment and competence of the finisher 
for the final result. This is inevitable, in a country as large as the United 
States where distances are so great. In England it is possible for the 
principal tonal director of the builder, personally to supervise the fin- 
ishing of at least all that builder’s important organs. There would be 
better organs in this country if this were the case here. I have come to 
the conclusion that a finisher who is thoroughly competent and conscienti- 
ous is one of the biggest assets that any organ builder can have. It is 
really vital. Nowhere in the construction of so complicated an instrument 
as the oi'gan, is it desirable or advisable to cut corners on either material 
or workmanship. But, if it must be done, I would rather it were done any- 
where else but in the final finishing. Even if the organ is not so reliable 
mechanically as it might be, when it' does work, a beautifully finished 


story is told of a very particular, not to say fussy, organist, who took a large part 
in the final finishing of a very large organ. The organ finisher was pp in the or^n 
which was located at considerable distance from the console. The organist was regulating 
a soft register by running over the keys, and picking out loud and soft pipes to be ad« 
justed by the organ finisher. Finally, he yells to the finisher, *‘Is that F sharp sound* 
ing,” The finisher yells back, “Yes.” The organist replies, “Well, make it softer.” This 
story should take the prize as the ultimate in organ finishing. 
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organ will be worth listraiing to and a joy; whereas, the most reliable 
organ mechanically will be disappointing and unsatisfactory to the 
listeners if the pipes are not r^olated to blend and build up properly. 
After all, efficient and reliable mechanism and convenient gadgets on 
the cx>n8ole for the organist are all valuable, and much of this book is 
devoted to their description, but all that the listener of the organ caros 
about or knows, is what he hears. What he hears, must be right first 
of all. Mechanical matters come second. Some builders have unfor- 
tunately placed the emphasis the other way around. 



Figure 34. 

Cube invented by Mr. John Compton. This store-box arrangement gives seven 
tones, replacing some of the lowest notes of a 32' pedal register. Figure 1 shows 
the front of a Cube, with the Mouth in evidence. Figure 2 shows a section through 
Figure 1 at the line A-B. Figure 3 gives a view of the side, with the motor re- 
moved from the top position so as to show the Tuning Slide. A sectional view 
through the line C-D is given in Figure 4, with the motor inflated, and the Tuning 
Slide shown at £. 
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Plate IX. 

Liverpool Cathedral. Henry Willis and Sons have here built the largest organ in England. 


OHAPTEB 7. 


TUNING of ORGAN PIPES 

H aving given some particulars concerning the construction and 
voicing of the various classes of organ pipes, we shall now consider 
how th^ are tuned. 

It is a curious circumstance that, though Johann Sebastian Bach 
invented and used the system of tuning in equal temperament, nearly 
two hundred years ago, equal tanperament was not introduced into 
English organs until 1852. Bach demonstrated its advantages in a series 
of studies called “The Well-Tempered Clavichord.” 

It should be noted that the modem keyboard is imperfect. One 
black key is made to serve for example for D sharp as well as for E flat, 
whereas the two tones are in reality not identical. To secure correct 
tuning in the intervals throughout, at least forty-eight keys would be 
required to an octave instead of Oie twelve that are now made to suffice. 
In what is called the equal temperament system the attempt is made to 
divide the octave into twelve equal parts or semitones, thus rendering 
all keys alike. To do this, it is necessary to slightly flatten or narrow 
aU the fifths and slightly widen or sharpen all the fourths, resulting in 
considerable sharpening of the major thirds and sixths. The difference 
in just intonation is about a fiftieth of a semitone. 

There are no doubt ears so sensitive that the sharp thirds and 
fourriis and the flattened fifths and other discordant intervals of our 
modem kqyed instruments are a considerable source of pain, but the 
average organist and pianist has become so accustomed to the defect 
that he fails to notice it. 

To tune in equal temperament, is in reality to divide up the twelve 
semitones in such a manner as to compromise between the out-of-tune- 
ness of the intervals, rendering no intervals perfect except the octaves 
and unisons, and no intervals too badly out of tune to make their use 
highly unpleasant. 

There is no mystery about tuning an organ or piano and it does 
not require a musical ear, as that term is usually understood. It does 
require however, an ear keen enough to be able to detect the wave beats 
that occur when two pipes or two strings are sounded that are not 
tuned to perfect intervals. These wave beats are caused by interference 
in the sound waves of two or more sounding notes. The beats are never 
present when the ratio of the frequmcy of vibrations produced by the 
two pipes, or other musical tones, may be expired in some simple ratio 
such as 1 to 2, or 2 to 3. Therefore, when a note is sounded with its 
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octave above and no wave beats are audible, it is in tune with its octave 
and if the octave is absolutely true to pitch then the lower note must 
also be true to pitch. In other words, both are in tune. 

It is customary to tune the 4 foot Diapason in the organ or one of 
the keener toned 8 foot Strings first throughout as nearly perfectly as 
possible. Every other stop of the organ can then be tuned to it. 

If, for example, we wish to tune the Trumpet 8', we can draw the 
Octave 4' with it and tune each note by eliminating the beats caused by 
the Trumpet being out of tune with the Octave. Every other stop in the 
organ can be subjected to the same treatment, until all are in tune with 
the octave and therefore with each other. This is a comparatively simple 
process and one which some organists know how to accomplish. 

The only difficult matter is that known as “laying the bearings” or 
“setting the temperament” on the tuning stop, from which the rest of 
this stop may be tuned, and after that the balance of the organ. To lay 
these bearings, the tuner has to diminish all the fifths and widen all the 
fourths and at the same time keep the octaves perfect, as stated above. 
As a practical matter, the fifths are generally first tuned perfectly, that 
is, with no beats and then slightly narrowed, so that a slow beat is pro- 
duced. In the middle section of the keyboard from P below middle C 
to F above on an 8 foot stop, the beats that occur when fifths are held 
should be about three beats to five seconds. The fourths are first tuned 
perfectly and then slightly widened. The widening of the fourths is 
slightly greater in extent than the narrowing of the adjacent fifths, or 
about four beats in five seconds. 

Taking middle C as a starting point, we may hold the G above, 
which is a fifth. The G is tuned to sound a perfect non-beating interval 
with the C below, then the G is slightly fiattened until a slow wave beat 
is perceptible. Still holding middle C, we take the F above, or the 
fourth. This interval is tuned perfectly and then the P is slightly 
sharpened so that it beats with the C below. The beat of the C-P in- 
terval, or fourth, is a little quicker than the beat of the C-G interval, 
or fifth. The pitch of the F and G will be correct and of equal tempera- 
ment. 

The reason why the out-of-tuneness of the fourth should be greater 
than that of the adjacent fifth is because the rate of the beats of C and 
F above is equal to the rate of beats of F and the C above middle C, that 
is, the higher in scale the interval occurs the quicker the beats. 

The organ tuner proceeds throughout the scale of the twelve smi- 
tones by fourths and fifths, tuning them in succession. When the scale 
has been completed, the test is to find if the last interval tuned will come 
out correctly with the starting point, or middle C. 
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Test intervals of major thirds and sixths can be, and usually are, 
employed during the process of tuning the various fourths and fifths. 

In the part of the scale we have suggested the major thirds and 
sixths have a quite rapid beat which is very easily detected when care- 
fully listened for. The rate of these beats is very sensitive to slight 
changes in the pitch of either elment of the interval. Therefore, by 
making use of the major thirds and sixths, a test of the work may be 
had as the tuner proceeds, without waiting until all the fourths and 
fifths have been tuned and the original starting point has been reached. 

An expert tuner can set the temperament the first time around, 
whereas a less experienced tuner may have to go over these intervals a 
good many times to make the proper adjustments so that each interval 
wUl be equally out of tune and no interval will be too perfect at the ex- 
pense of some other interval that will be too violently out of tune to 
sound even passably well. 

The whole matter of tuning by equal temperament is a compromise, 
and expert piano tuners have told me that it “gets on their nerves” after 
many years of it, because they can never tune perfectly. The principles 
underlying piano tuning and organ tuning, particularly in regard to 
“setting the temperament,” are precisely alike. As both instruments 
have twelve semitones to the octave, there must necessarily be a com- 
promise. 

The pitch of the Flue pipes is altered by lengthening or shortening 
the pipes themselves, thereby fiattening or sharpening them respectively. 
Formerly all the metal Flue pipes except the large sizes wei’e tuned by 
having the tops of the pipes coned in for fiattening and coned out for 
sharpening by means of brass tuning cones or horns. This was an ob- 
jectionable practice, as the constant beating on the tops of the pipes, 
especially by a careless tuner would tend to pound the body of the pipe 
down on to the languid or otherwise injure the pipe, to say nothing of 
endangering the soldered joint at the top of the pipe. 

A somewhat better means of tuning, generally employed for many 
years, was to slot the pipe near the top and the metal cut out of this 
slot was rolled down to a point which would bring the pipe in tune. 
When this style of tuner is adopted, the pipe must necessarily be made ^ 
somewhat longer. 

A much better method of tuning metal Flue pipes is the one which 
is now nearly universally adopted. It consists of applying cylindrical 
slides, usually made of tin plate, that fit the tops of the pipes with a 
certain amount of spring, so that they will stay fii*mly where they are 
placed and yet are capable of being knocked u^ to flatten the pipes and 
knocked down to sharpen them. These tin plate tuners on the larger 
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pipes are usually held in place by a clamp or friction tape^ so that there 
is no danger of their sliding out of position. 

The larger op«a wood Flue pipes are tuned, preferably by a wooden 
slide that is capable of being adjusted up or down in a slot cut near the 
top of the pipe. The smaller wood Flue pipes have pipe metal flaps 
fixed on to their tops which can be opened up and closed down like a 
trap door. This method of tuning open wood pipes is not as desirable 
as to leave the pipes long enough so that a roll tuner may be applied 
at one edge of the top of the pipe, covering an area too small to affect 
the tone quality. This latter form of tuner is not in danger of falling 
doDvm from its own weight, as sometimes happens in the case of flat metal 
tuners. 

All stopped wood pipes are tuned by means of the stoppers at the 
top of the pipes, the stoppers being knocked down to sharpen, and drawn 
up to flatten the pitch. 

Reed pipes are tuned by means of a small sprii^ wire which passes 
through the Reed block. The tuning wire shortens the vibrating portion 
of the tongue when it is knocked down (thereby sharpening the note) 
and lengthens the vibrating portion when raised up (thereby flattening 
the note) . The slots cut near the top end of the tubes or resonators with 
the pieces of metal so cut out and rolled down, are intended for regulat- 
ing the power of the pipes, and are not generally used for tuning pur- 
poses. Similarly the slides or collars sprung on to the tops of the Clari- 
net are for regulating. 

There are excq>tions to this rule, however, as for instance when a 
sudden change of temperature will interfere with the scientific relation- 
ship that exists between the tube length and the length of the vibrating 
tongue. In such cases, if the tongues be readjusted to the altered tube 
length, the pitch of the pipe will be rectified at the expense of its tone 
and perhaps the general regulation of the stop as a whole. In this in- 
stance, if the pitch is adjusted by regulating the tube at the slot, the 
tone and pitch can both be maintained at their original standard. 

Ordinarily, it is not desirable to tune either the Flue pipes or Reed 
pipes of an organ except at a normal or standard temperature. The 
pitch of all pipes in the organ is affected in greater or lesser degree by 
changes of temperature. The pitch of wood pipes is affected also by 
changes in atmospheric conditions, such as extreme dryness or damp- 
ness, even though the temperature remains constant, because the actual 
dimensions of the pipes are changed by shrinking and swelling of the 
wood. The wood pipes will nearly always have to be tuned after a pro- 
longed dry spell, or after a prolonged season' of dampness. 

Mr. Skinner in his work on the ‘^Modern Organ” gives perhaps the 
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best explanation as to why the pitch of organ pipes varies with changes 
in temperature. He states, ^‘It is well known that the more forcibly a 
pipe is blown, the sharper its pitch becomes. A change in temperature 
does not affect the wind pressure which remains constant. Consequent- 
ly, a sheet of wind issuing from the mouth of a pipe always has the same 
degree of intensity. As the temperature rises, the pipe contains less 
air than before, as some has left it through expansion. The remainder 
is lighter than formerly, and it is therefore more forcibly excited by the 
wind sheet, as the latter has not changed. The pipe is, in effect, blown 
harder. As the air becomes cooler, the process is reversed and the pitch 
flattened.” 

It might be assumea that the pipes of an organ should grow flatter 
in pitch as the temperature rises because the additional heat would 
cause the metal in the pipes to expand. Such is not the case. It ap- 
pears that this factor is practically negligible, but that the heat causes 
the otr in the pipes to expand, and therefore permits the rarifled air to 
be more forcibly excited by the wind sheet. This explanation seems 
logical and certainly agrees with the facts — a desirable quality for an 
explanation to have. 

So sensitive are the smaller pipes, particularly, to slight changes 
of temperature that the warmth of the tuner’s hand, if he should apply 
his hand to the top of the pipe for the purpose of changing the position 
of the tuner, even momentarily, will materially affect the pitch of the 
pipe. Upon the pipe so treated again reaching its normal temperature, 
it will be found to have materially flattened. It appears, then, that the 
flrst rule for any tuner to follow, when actually tuning an organ, is to 
stay as far away from the pipes as possible with his hands or body. 
Ordinarily a chisel, or equally flat piece of steel is used (in tuning both 
the Reeds and Flue pipes), of such length as to allow the tuner to stay 
a respectable distance from the pipes themselves. 

Mr. Skinner has also a very ingenious and I believe correct explana- 
tion of why Reed pipes have a tendency to fly off their speech in a cold 
church. He states that, “if a Reed is tuned too sharp, that is too short 
a length of tongue in proportion to the length of the resonator, it has 
a tendency to break into an interval above, as the resonator is then too 
flat in pitch for the tongue. This is a case identical in principle with 
that in regard to Reeds in cold buildings. The temperature has not 
greatly affected the tongues but it has increased the density and con- 
sequently the amount of air within the pipes, made them proportion- 
ately flatter, giving them the same tendency to fly off that is noticed 
when they are tuned too sharp on the tongues.” In other words, the 
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mitaral Tibration period of the tongue and resonator must be main- 
tained at a fairly definite proportion. 

Modem organ Heeds, as -was noted in our chapter on Heed Pipes, 
stay in tune vastly better than formerly. The use of thicker tongues, 
and thicker tuning wires both contribute to greater stability of timing. 
The tuning wires should preferably fit quite tightly where they pass 
through the Heed block. When the Reed pipes have full length reso- 
nators, as in the case of Trumpets and Chorus Reeds of most descrip- 
tions, they are affected by changes in temperature very similar to those 
of ihe Flue pipes themselves, and are consequently apt to be quite well 
in tune with the Flue pipes, even though there has been a material change 
of temperature since the oigan was tuned. The pitch of such Reeds is 
very strongly influenced by the size of the resonator and the air becom- 
ing more rarefied or compressed in the resonator tube produces a similar 
effect on the pitch of the Reeds as its does in the case of the Flue pipes. 

In the case of Reed stops with short resonators, such as Vox 
Humanas, Orchestral Oboes, Clarinets, etc., the resonator does not have 
so strong an influence on pitch. The reed tongue itself is very little 
affected by changes of temperature. These pipes tend to rmain at a 
more constant pitch than the other pipes in the organ. Instead of the 
Vox Humana being out of tune, it has remained at the pitch at which 
it was tuned and the rest of the organ has either sharpened or flattened 
from this pitch, if there has been a considerable change in temperature 
(colder or warmer from that at which the ovgan was originally tuned). 
As a practical matter, it is much easier to tune the Vox Humana or 
Orchestral Oboe than to tune the rest of the organ to these stops. 

The standard pitch of the organ has varied from time to time from 
C = 545, down to C = 517.3 or A = 435. This latter pitch is generally 
adopted today as being more suitable for accompaniment of the voice, 
and for use in conjunction with the modem orchestra. This pitch is 
equivalent to the standard American pitch of C— 522 or A — ° 440 at 
70 degrees. The pitch as stated of C — > 517.3 for 60”, at which ton- 
perature most English organs are tuned (the churches in that country 
are seldom above this point) will almost Ncactly correspond with the 
present American standard that C — 522 at 70”, which is the standard 
tmperature for tuning American organs. 
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Plate XI Organ built by Hilborne Roosevelt in the Centennial Exhibition, Philadelphia, 1876. Tracke 

pneumatic. ^ staking stops, 3 manual. Adjustable combination action in panels abo' 
slopkrmbs. El^tric organ suspended, with its own wind supply by feeders, about thirty fe 
beyond the main organ. It is believed that this was the first instance of a partly electrifi^ 
organ in America. 
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Pkte XII. 

Console of St. Gervais, Paris. They began like this in Europe. But we in 
were not quite so ancient and our first organs were more easily controlled. This 
sole in St. Gervais, Paris, had thirty-seven registers and stops that pulled out by 
it would seem. The pedal clavier was nothing to brag about. Wonder what the 
like? (^'The American Organist’’) 
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MEANS of OBTAINING EXPRESSION 

THB 8WBLL BOX 

M r. ERNEST M. SKINNER in hia book entitled <<The Modern 
Organ” very properly starts his chapter on the Swell Box with 
the statonent that in order to have an effective swell in an or* 
gan it is necessary that there be something of real tonal proportions 
inside the box to sound when the shutters are open. It is perhaps an 
unfortunate circumstance in connection with organ tone that it has never 
beoi possible to Increase or diminish the strength of tone from a given 
set of pipes directly, as is possible with practically any other instru- 
ment. The shading of tone in an organ must always be done indirect- 
ly, that is, by enclosing the sounding pipes in a box or chamber with 
shutters (at least in the front and perhaps on top of the chamber) that 
open and close like the shades of a Venetian blind. 

The invention of the first Swell Box is attributed to an Englishman 
by the name of Abraham Jordan, who, in London in the year 1712, in- 
vented a means of enclosing the pipes of one division of the organ in a 
box with a lid at the top that could be opened or closed by a pedal. This 
was termed the ^‘Nags-head Swell.” It was superseded by a series of 
shutters placed in the front of the box. Even though this invention was 
made more than two hundred years ago, it is strange that it was never 
extended to any other division than the Swell organ for the longer por- 
tion of this period. The Swell shutters of almost all organs were made 
to fall shut by their own weight or by means of a spring. The organist 
might leave the Swell Box shut or, by means of a catch on the pedal, 
hitch it full open. Sometimes intermediate catches were provided, but 
it was at best an awkward means of controlling the shutters. Yet, some 
English organists still persist in wanting this type of swell pe^l on 
the organs th^ play. 

The introduction of the balanced swell pedal, which is due to 
WalckM* in 1863, has greatly increased the tonal flexibility and expres- 
siveness of the oigan. This is the type used exclusively in America at 
present. The shutters themselves are either actuated by mechanical 
means directly from the pedal, as was always the case in the tracker 
organ, or by some kind of pneumatic motor, several forms of which will 
be described later. With the balanced swell pedal the shutters will re- 
main in any position in which the pedal is placed. 

Dr. Audsley, in his “Art of Organ Building,” was perhaps the first 
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to urge the greater octeiudon and use of the swell in the organ in a 
systematic and logical way. He rif^tly ai^ed, I believe, that the or- 
gan when left uncmdosed was the only musical instrument whose tones 
could not be controlled in the matter of shading. He consistently ad- 
vocated the enclosure of all divisions of the organ in separate chambers, 
including the Pedal Oi^ian, though perhaps allowing the Principal 
Diapason on the Great Organ to remain unenclosed. 

These ideas seemed quite revolutionary at the time th^r were ad- 
vanced, though Hilbome L. Roosevelt, in the large organ in the Audi- 
torium at Chicago, as early as 1892 had placed every division of this 
important organ under expression except a few ranks of Diapasons on 
the Great Organ and the Pedal Organ. This was nearly forty years ago. 
In this matter Roosevelt was more advanced than any of his contm- 
poraries. The past ten years have made it a commonplace for the entire 
organ to be placed under expression, preferably in at least two cham- 
bers. The Great and part of the Pedal are in one chamber, the Swell 
and the balance of the Pedal in the other, in the case of a two manua l 
organ. The Great and Choir are usually in one chamber and the Swell 
in another if there are three manuals, with an additional chamber for 
the Solo organ if a four manual organ. There is frequently some ad- 
vantage if the layout of the oigan will permit, in enclosii^‘ the Great 
Organ separately from the Choir. 

We come now to a very disputed point in regard to the extension 
and use of the Swell in the oigan. Such authorities as Mr. Ernest M. 
SUnner, Mr. Henry Willis and Mr. Emerson L. Richards, and others, 
still appear to be unalterably opposed to enclosing any of the Diapason 
section of the Great Organ or in fact any of the Great Organ, thereby 
rendering the tones of these pipes expressive and flexible along with the 
other divisions of the organ. Their argument is that a certain amount 
of “bloom” of tone is lost when these pipes are enclosed. This is un- 
doubtedly true when the organ may be placed, as it usually was formerly, 
in an open position with ample space and height above and on all sides 
of the pipes. The modem practice, however, of placing the organ in 
two or more chambers and allowing it to speak from behind grills more 
or less open, does not create any such acoustical advantages for the 
Diapasons, whether there are shutters in front of them or whether they 
are left speaking directly behind the grills. It is not so important that 
the Great Organ be enclosed, in a building with ftne acoustics, as in one 
with poorer acoustical advantages. 

As a matter of actual fact, the Riverbank Acoustical Laboratories 
have made tests of the effect of shutters placed ip front of the Diapasons 
that are already standing in a chamber, and their tests show that there 


U8 



MEANS OF OBTAINING EXPRESSION 


is a loss of only about toi per cent of tone with the shutters open, as 
compared to having no shutters at all, which is an amount scarcely 
appreciable to the human ear, and a loss that may easily be made up by 
a little more winding of the Diapason pipes themselves. 

It is perhaps a little curious that the chief objections to the com- 
plete enclosure of the pipes in Gie organ come from the organ builders 
and not from the organists. The ones who actually have to play the 
organ and are not bound by theories, seem to be fairly unanimous in 
favor of the mitire enclosure. Such, great artists as Lynnwood Famam 
and Charles Courboin, and many others, principally of the younger 
generation of organists, are whole-heartedly in favor of rendering the 
organ completely expressive. 

This is particularlv advantageous in the case of the small organ, 
especially where all of the tonal resources must be available for maxi- 
mum variety and use. In the case of a large Cathedral organ that can 
be placed in an open position and where there is much resonance in the 
building, I am inclined to agree with the authorities before mentioned 
that a large part of the Great Organ can be left unenclosed advantage- 
ously. Under ordinary conditions, I am of the strongest belief that the 
entire organ should be enclosed, and be rendered both flexible and 
expressive. 

The modem practice of placing the pipes in well-constmcted cham- 
bers with hard reflecting wall surfaces is of the greatest advantage to 
the tone of the pipes when the shutters are open as compared with the 
small, cramped, boxes that were formerly employed. These latter were 
often so cramped and filled with pii>e work that it is astonishing any 
residue of tone found its way into the church. 

We come now to the construction of the shutters, which are prac- 
tically all that need to be considered in the majority of present-day or- 
gan installations. Adequate and suitable chambers are usually pro- 
vided at the time the church is built for the enclosure of the pipe work. 
There seems to be considerable difference of opinion among the various 
builders as to the proper thickness of these shutters. 

One of our leading and most successful builders has for many years 
built organs with shutters of a thickness of only one and one-quarter 
inches. From this limit of minimum thickness, shutters have been built 
of various thicknesses up to three inches. It has been my experience 
that little is gained in using shutters more than two and one-quarter 
inches in thickness. This size is employed by several of our leading 
builders. It is more important to have the shutters themselves fit tight- 
ly at the joints than to have them extraordinarily heavy. 

Thera are some difficulties in having the shutters fit too tightly, as a 
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prolonged damp aeaaon irill cause thmn to swell and probably bind. A 
prolonged dry period will cause than to shrink, and the distance be- 
tween them become too great to render them properly effective. The 
Austin Organ Company has very ingeniously overcome these difficulties 
by making their shutt^ of sheet metal, mounted on wooden frames. 
The Kimball Company uses instead of the customary white pine a hard 
wood such as chestnut) that seems to be less affected by atmospheric 
changes than white pine and enables than to fit their shutters more 
closely. To overcome warping and twisting , of the shutters, they are 
usually made of a series of strips of wood glued together with the grain 
running in reverse directions. This laminated construction overcomes 
a tendoicy to warp. 

Mr. Robert Hope-Jones went to extremes in the matter of Swell Box 
construction. He constructed the boxes of brick, cement and other inert 
and non-porous material and substituted for the felt usually employed 
at the joints of the shutters his patented sound trap joint. This is sim- 
ply a series of grooves sawed in the bevelled edge of the shutters as 
shown in our illustration. He even attempted to make shutters from 
hollow aluminum castings from which the air had been pumped from 
the interior of the shutters. This would have made the shutters mar- 
velous non-conductors of sound, as well as being extremely light. They 
could, therefore, have been opened and closed Avith great rapidity. Even 
a very thin vacuum shutter would form a better non-conductor of sound 
than a brick wall two or three feet in thickness. 

This type of shutter never was used by our leading builders, and 
was found by Hope-Jones himself to be impracticable. Excellent re- 
sults are being obtained with the varieties of shutters described when 
they are carefully fitted. There are limits to the extent it is desirable 
to annihilate the tone of the pipes. Dr. Audsley, in referring to the 
Hope-Jones type of Swell Box, called it the “tone annihilating swell” 
and referred to its effect as that of a “bee in a bottle”. 

There are two major types of mechanism in present day use for 
the control of the swell shutters. The one employed by the Skinner 
Organ Company and the Austin Organ Company operates all the shut- 
ters of one chamber as a group by means of a trace, as shown in Figure 
33, and provides one large motor for moving the whole set. 

Both of these builders make use of a very ingenious type of pneu- 
matic motor for this purpose, called the “whiffle-tree” motor. By an 
examination of Figure 33. it will be seen that very gradual operation of 
the driving rod is accomplished by the operation of any one of the pneu- 
matics, because of the series of levers that are interpcMed. This is veiy 
important. The very gradual opening of the s&utters, particularly in 
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Figure 35. 

The *'Sound Trap” joint, used by Hope-Jones. The 
arrow points to the joint through which the sound passes. 

The theory was that the sound woulld not pass through 
the joint but become dissipated in the sound trap pockets, 

A, B. C, D. 

the initial stages, is the chief quality that any efficient swell motor 
should have. The first few stages of openii^ the shutters must neces- 
sarily be very smooth and gradual. After the shutters are oi>en a short 
distance, they can be moved a greater amount without a corresponding 
increase and decrease in tone. 

The other type of shutter mechanism is that employed by the Kim- 
ball, the Wurlitzer and Moller companies, as well as several others. It 
employs individual small pneumatics for each diutter. In the case of 
a very large front, two or more shutters may be hooked together to oper- 
ate on the final stages when all the other shutters are open. Figures 36 
and 38 show the individual shutter motor. 

With this latter type of swell movement, it is necessary to have two 
or three of the shutters considerably narrower than the average width, 
as these individual motors either open the shutters wide or permit them 
to close. Therefore, the first shutter is permitted to open only a small 
distance and is very narrow. The next one is permitted to open a greater 
distance and the shutter is a little wider. After the first two or three 
stages, the standard width shutters opening the full distance are em- 
ployed. By this means a very gradual opening of the shutters is pos- 
sible, rendering an extremely even crescendo and diminuendo with the 
utmost nicety. 

There are arguments in favor of both types of mechanism. Some 
organists have contended that with the individual shutter control, the 
tone is more or less localized by issuing from a restricted opening at 
one end or other of the shutter front, rather than from a series of open- 
ings across the entire front as is the case when cdl the shutters are hooked 
together and moved at the same time a greater or less extent. I have 
never been able to observe this disadvantage of individual shutters. It 
appears to me that when they are properly regulated and designed to 
do the work with the greatest efficiency, that even greater speed of 
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operation is possible with the individual shutter action than with any 
form of single large motor operating on an entire shutter front. It is 
true, however, that the new single motor type that the Austin Organ 
Company has recently adopted, particularly with the new style of shut- 
ter construction, permits an extremely rapid operation of the shades, 
quite rapid enough for any legitimate requirments. For excessively 
fast movement of the shades, as is d^nanded by theater organists, the 
individual type that the Ximball Company and Wurlitzer Company have 
brought to a high d^ree of perfection seems to me to give the best 
results. 

The matter of the efficient and rapid opening and closing of swell 
shutters is of great importance, and all of our American builders have 
spent considerable time and effort in perfecting these mechanisms. One 
of the most serious obstacles to obtaining a fast action is the difficulty 
of preventing the shutters from slamming when closed too rapidly, even 
though they are padded with felt. 

The Aeolian Company have developed for the next to last stage of 
closing of the shutters, a very ingenious check which acts more or less 
as a brake. This permits the shutters to close very rapidly to just with- 
in striking distance of each other, and then checks the motion, insuring 
a quiet closing. The individual shutter action accomplishes this by a 
pneumatic check which, when properly adjusted, prevents slamming. 
The adjustment of this check is a rather delicate matter and requires 
attention occasionally for changes in atmospheric conditions. If not 
regulated properly, the shutters are likely either to slam or close too 
slowly. 

The Austin Organ Company has recently overcome this difficulty 



Figure 36. 

A series of individual pneumatics for operating the swell shutters of a Moller organ. The 
pneumatics are operated similarly to that explained for the KimHall pneumatic shown in Figure 34. 
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entirely with a new form of construction, illustrated in Figure 89, which 
is as ingenious and clever as are so many other of the Austin inventions. 
Instead of allowing the shutters actually to close upon each other, there- 
by creatii^ the i>OBsibility of slamming, they have designed the shutters 
to rotate on their centers in a complete circle The shutters may be ad- 
justed to open either in or out, whichever is most desirable A very 
small clearance is provided so that th^ may actually pass between each 
other. Figure 39 illustrates this. 

The construction of shutters as shown also compensates for any 
swelling or shrinking of the wooden portions. The narrow strip at each 
edge of the shutter is subject to a small amount of swelling and shrink- 
ing, according to aimospheric conditions. With the small clearance be- 
tween the shutters, they might swell sufficiently to cause them to bind. 
This possibility is compensated by the large six-sided white pine strip in- 
to which the center pins are driven and which forms the backbone (so to 








Figure 37. 

The WhiffJc-trcc motor for operating the swell shutters employed by the Skinner Organ 
G>. A similar motor is now used by the Austin Organ Co. The outer cover of the box has 
been removed to show the series of square^ pneumatics. Each pneumatic draws one end of 
a lever as it collapses. The lever so drawn is connected in turn to a series of other levers, 
so that the net result of such motion is a very small, but powerful movement of the square 
shown at the bottom of the i^otograph, which is mechanically connected to a trace that efraws 
the shutters simultaneously. The mechanism is in effect geared down to produce a gradual 
opening or closing of the shutters, with absolute control over the motion at all points. The 
great advantage of this motor is that all the pneumatics will collapse nearly as quickly as a 
single one will, thus the shutters may be fully opened or closed nearly as quickly as they can 
be moved a small distance. Sforaando and accent effects are thus easily possible. Of course 
one cannot open and close a door all the way as quickly as one can open and close it a few 
inches. But with the Whiffle-tree engine, when the shutters are to be moved a large distance, 
the power is proportionately increased. Inertia and momentum are forces whidi must be over* 
come, however. 
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Figure 38. 

Tht Kimball nfrtll shutter pneumatic. K repreieata a swell shutter, which is drawn closed by the 
eotted spring L. The shutters therefore close when the wind is out of the organ, the contrary of the usual 
practise. The organ is kept much cleaner by this arrangement. H is the square .pneunmtic, which will pro> 
duce twice ss much power from a given else and pressure as the hinged pneumatic, a distinct advantage. It 
connects with the shutter by the rod 1 which is pivoted at J. When the magnet A is energised, the auxil- 
iary pneumatic B Is deflated, drawing with it the double valve B, allowing the compressed air from upper 
chamber to pass through the port O into the pneumatic H. This inflates the pneumatic which pushes open 
the shutter against the action of the spring L, Xt should be noted that spring and pneunmtic act on op- 
posite edges of the shutter. When the magnet is not energised, the pneumatic is allowed to exhaust into 
the atmosphere, as the double acting valve Is in the position shown in the drawing. The spring L can then 
act and close the shutter and pneumatic at the same time. The exact sise of the pneumatic, spring, air ports, 
etc. are all of great importance to the successful operation of this shutter mechanism. Such matters have 
been determined only after careful tests, and the results have proved adequate. 
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speak) of the shutter. The sheet metal that is attached to the end strip 
and this center strip naturally will not be affected by atmospheric 
changes. In case of swelling of the wooden parts, the swelling of the 
center member will tend to draw the narrow wooden strip at the edge 
closer to the center and thus compensate for its swelling. It will act 
in the opposite way when the wood shrinks. 

This has been tested by soaking the shutters in a tank of water for 
some time, after which it was found that they functioned perfectly. This 
seems to be a real improvement in shutter construction. The advantage, 
of course, lies in being able to adjust the motor to close the shutters 
with extreme rapidity without the possibility of slamming. 

As it is most important for an effective swell to have a tight fitting 
shutter front, which is obviously difficult to maintain at all times, it 
appears that some rather inert hard wood might better be employed. 
Chestnut, for example, is not so much affected by atmospheric changes. 
Such wood enables the shutters to be fitted rather more closely. This 
matter is distinctly worth more consideration than some of our builders 
have given it. 

Nothing has been said previously about the construction of Swell 
Boxes, should these be necessary. They sometimes are when the organ 
is placed in the open, instead of in its own chambers. The latter auto- 
matically provide the best type of Swell Box, especially when the walls 
are lined with hard material capable of refiecting sound to advantage. 
The high pressures employed, particularly on the Reeds of the modem 
organ, make it imperative that when Swell Boxes are constructed they 
be of considerably greater thickness and more resistant to the passage 
of sound than was formerly necessary to make a reasonably effective 
swell for the organ. 

The Austin Organ Company make use of two thicknesses of half- 
inch yellow pine with a space between stuffed with sawdust and two 
thicknesses of building paper, making the entire thickness of the walls 
close to three inches. The yellow pine outer surfaces, when well var- 
nished, make a hard and excellent reflecting surface for the tone, and 
the sawdust makes a very good sound insulator. 

Swell Boxes are now frequently built with various forms of wall 
board that are on the market, panelled in thick wooden frames. This 
makes a reasonably good type of Swell Box and when interlined with 
deadening material is very satisfactory. 

The matter of Swell Boxes is becoming of less importance in Ameri- 
can organ building, as the majority of installations are in chambers. 
Some builders now even make an extra charge when they have to pro- 
vide Swell Boxes, considering that normally all they need to provide is 
the shutter front. 
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MEANS OP OBTAINING EXPBES8ION 

ADYISABILITY OF BNCIXMIMO PIPES IN TWO OB MOBB 
BOXBS ON 8AMB DIVISION 

In connection with the use of the Swell in the organ, Dr. Audsley 
wrote voluminously in his volumes, in favor of enclosing each of the 
various divisions of the organ in two or more separate “expression cham* 
hers”, to use his terminology. The idea was that on any given manual 
it would be possible to obtain from its tonal resources what he termed 
“dual” expression. That is, a portion of the tonal forces are placed in 
one chamber and the balance in another, thereby making it x>ossible to 
secure a crescendo on the Flutes and Diapasons, for example, with a 
diminuendo on the Strings and Reeds, if this is the way the tonal forces 
happoi to be divided. 

This matter appeared to Dr. Audsley to be one of the greatest im- 
portance, and he spent an endless amount of effort in trying to per- 
suade organists and builders of the advantage of this division of the 
tonal resources of the organ. It has always seemed to me he was labor- 
ing under a misapprehension, bom no doubt in the days of the tracker 
oi^an when the coupling of one manual to another was something of a 
disadvantage as it doubled the weight of the touch and was consequent- 
ly avoided unless absolutely necessary. Therefore, he stresses what he 
considers the vast importance of having dual expression on a single 
man ual without resort to coupling. It is always possible to accomplish 
the same result in any modem three manual organ by coupling the Swell 
to the Choir keyboard, rendering stops in use on the Swell keyboard in- 
stantly available in any combination desired witH those of the Choir key- 
board. As the stops of the Swell and those of the Choir are nearly al- 
ways enclosed in separate boxes, dual expression is readily accomplished 
with even greater variety of tonal resources available than would be pos- 
sible on any one keyboard. 

Dr. Audsl^’s objection to this seemed to be that it used the tonal 
forces of two manuals to accomplish what he thought ou^t to be done 
with one mann al. But all our organs with any pretensions to complete- 
ness have at least three or four manuals, and even when the Swell and 
Choir are coupled together there is also available one or more manuals 
for additional solo effects, with individual expression on the uncoupled 
muniml- It therefore, seems to me that rather than limiting his means 
of expression, the organist who couples the Swell to the Choir, as in the 
case of the example under consideration, is actually making a greater 
use of the resources of the organ. 

I have designed various organs with stops available on two or more 
divisions, in which case the same manual may have stops enclosed in 
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Figure 40, 

The Austin expression pedal. 8 represents the series of contacts which are progressively made as the 
pedal Is closed by the large round wire 9 being drawn underneath the contacts. The pedal shown on the left 
is wide open with no contacts being made, while at the right, the pedal is entirely closed with all contacts 
made. The tension on the pedal is regulated by the peculiar shaped spring 19, shown more clearly in upper 
drawing. As in the case of key or stop action contacts, the expression pedal contacts close circuits leading 
to the magnets on the motor that operates the shutters. 



Figure 41 . 

Tho MoIIer expression pedals and crescendo pedal, are shown in the center of the photograp 
case tlie pedal rotates a roller or cylinder with a contact strip running diagonally across the faci 
progressively make or break contacts as the cylinder is rotated by the pedal. 


In this 
that will 
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two or more Swell Boxes, partly in accordance with Dr. Audsl^’s 
recommendations. This I find to he a source of annoyance and con- 
fusion to the avera^ organist rather than a help. I can see no gain in 
such complications. The modem organ unquestionably offers many more 
possibilities for expression and nuance than most of our oi^nists are 
capable of employing. It is more important that organists become com- 
plete masters of the latent possibilities of the present day organ than 
that additional complications be devised. The present resources should 
first be exhausted. I do not mean to appear reactionary and adverse 
to welcoming any improvement in organ design. There seems to be no 
real advantage in Dr. Audsley’s system. I have discussed the matter 
with nearly all our leading players, and th^ are not in favor of it. 
Undoubtedly if any of these organists wanted such a system, it would 
require little, if any more, expense to provide that system of mclosure; 
particularly now that duplex chests can be economically built by nearly 
all of our builders so that a two manual organ, for example, completely 
duplexed on both manuals might with great ease have part of its tonal 
forces enclosed in one chamber and the balance in another. 

As a matter of fact this is exactly what the Skinner Organ Com- 
pany have done in some of their residence organ installations and with 
very good effect. This was done more for the purpose of the automatic 
player than from the standpoint of designing the oi^an to be more 
^cient for the organist. The church and concert organist is accustomed 
to having all the pipes commanded by one manual in one Swell Box. It 
is annoying and confusing to find than in two or more. All the ad- 
vantages of dual expression are possible with coupling two or more 
manuals together. Why complicate matters? Of course, it is really no 
argument to say that something is not what the organist is used to. 
Few of us like to adjust ourselves to new conditions. But, if we hadn’t, 
we would still be playing tracker oig^ans with one Swell and that 
operated by a hitch-down pedal. When changes are a real improve- 
ment and assistance to artistic organ playing by all means let us have 
them. 

When there are several expression pedals controlling a number of 
separate Swell Boxes, their order from left to right becomes of some 
importance. Two expression pedals may be operated convenioitly with 
one foot. It is difficult with more than two. A switch or series of 
switches is frequently furnished by builders in such cases, that makes 
one of the pedals a “master” pedal, which operates all the shutters of 
the entire organ from one pedal. This is a convenience, but like the 
crescendo pedal it is liable to abuse and inartistic use by incompetent 
players. I have known a much heralded foreign recitalist to play an en- 
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tire program on a large organ with Ave independent Swell Boxes, with 
all the expression pedals attached to the one Master pedal, so that all 
the subtle effects possible in the organ by means of the gradual opening 
of one box, and closing of another, were completely ignored and wasted. 
Once more this case proves my contention that many more means of 
expression are available than some organists are willing (or able) to 
use 

The order from left to right of the expression pedals, which is tend- 
ing to become standard for any three expression pedals is : Choir, SAvell, 
Solo. If there is a separately enclosed Great, that pedal should be to 
the left of the Choir pedal. 

This order, from left to right of the pedals, is not yet standai'd for 
all organs. Some organists And a different arrangement more con- 
venient, or at least are used to a certain order, which means the same 
thing. 

To overcome this difficulty, the Kimball Company have furnished 
a device which enables the organist instantly to change the position of 
any expression pedal to left or right, or place all the expression boxes 
under the control of one or more pedals, in any possible arrangement 
or order he can desire. Wh«i there are three or more expression pedals, 
this device is most useful, especially where the organ is likely to be 
played by many visiting organists. Each organist can then set the 
sequence of the expression levers in accordance with his fancy. It is 
probably the best practise to place the Swell expression pedal imme- 
diately above a point between second E and F on the pedal board. The 
other pedals will then take their position from this pedal. 
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THE TBEHULAHT 

I T appears that many of lu have gone a long way in onr estimate of 
the value of the Tremulant from the day whmi Sir John Stainer in 
his treatise on the organ described that device as "a mechanical con- 
trivance for causing a regularly recurring disturbance in the wind 
supply.” Opinions on this mattmr are still varied and there seems to be 
a permanent disagreement betwemi the Purists and the Smitimentalists 
in r^rd to the use of the Tremulant. Twenty-ftve years ago, Mr. James 
Wedgwood, in his ‘‘Dictionary of Organ Stops,” stated that “contrary to 
the accepted precedent,” he was not “reiterating the staple stock-in-trade 
arguments against Celestes, Tremnlants, and Vox Humana.” The rea- 
son he gives is that he is “honest enon^ to confess that when used with 
due moderation he finds nothing objectionable in such effects.” This 
statement might be regarded as somewhat negative, but still more 
friendly toward the Tremulant than Sir John Stainer’s. 

The modem view of the Trmnulant as hdd by some of the finest 
organists (at least in America), for example Messrs. Lynnwood Famam, 
Charles Courboin, and Charles Heinroth, is that the Tremulant is a 
most useful device, and one which th^ frequmtly employ. I have 
known one of our finest organists to play an entire recital with all the 
Trmnulants of the organ going. This seems to be carrying the use of 
the Tremulant to excess. A moderate use is not objectionable, as Mr. 
Wedgwood states, but of the very greatest value in imparting a sym- 
pathetic qualily to the tone, particularly to Flqtes, Solo Beeds, and 
Strings. 

Mr. Harold Schwab, in a recent very interesting article on the 
Tremulailt in the “American Organist,” states that “Every discussion of 
this vei^ necessaiy device leads sooner or later to a comparison between 
the effe# it has upon organ t<me and on the tone of the various or- 
chestral l^ruments, the strings of the orchestra bdng the example most 
often used. 

“A vibrating effect may be produced in a tone by doing one or both 
of two different things. First, the tone may be caused to waver in pitch 
about the point intmded to be heard as the definite pitch. Secondly, 
the tone may increase and decrease in intensity, the pitch remaining 
constant. Let it be noticed that the usual organ Tremulant produces 
the latter result. Only when the device is adjusted so that an extreme 
oscillation is produced is there any perceptible waver in pitch.” 

The most common use of the Tremulant, of course, is with the Vox 
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Humana stop. It is a fact that of all of the instruments of music, none 
produces a more pleasingly vibrant ttme than a fine human voice. TUs 
vibrant quality is the chief attraction in most stringed instruments. 
Mr. Schwab states, **The vibrato effect of a singer’s voice is one that can 
scarcely be trained into the voice by direct methods, though in many 
cases an excessive tremolo must be trained out by any methods that are 
available.” The vibrato proper occurs in some singers naturally, and 
in others as a. consequence of vibrant emotion. Some singers may deny 
this but will not deny that a voice like Caruso’s had a marvelous natural 
vibrato. Obviously, a tremolo in a voice that includes oscillation in 
pitch, as well as intensity, is most undesirable. Such a voice, which one 
of our musical critics described as having “a generous vibrato that in- 
cluded the two adjacent semitones,” is by no means the ideal. 

On the other hand, a voice without any vibrato, if there is such a 
voice, is impossibly crude and expressionless no matter how good the 
actual tone color may be. Yet, that is the vocal counterpart of the or- 
gan tone without the use of the Tremulant. Wind instrument players 
in the orchestra, outside of Jasz orchestras, do not cultivate an inten- 
tentional vibrato. It comes as a natural result of proper playing, and 
sometimes from emotional tension. 

The overdone trmolo heard in the usual theater organ, especially 
in connection with the Vox Humana and big Solo Flutes, has obviously 
no connection with serious music. The tone of the violin is particular- 
ly hard and unsympathetic whmi played without any suspicion of 
vibrato, though this too can be overdone. The great violin teacher, 
Leopold Auer, used frequently to tdl his overly sentimental pupils, 
“don’t viber.” When the vibrato is wisdy used, it causes string tone to 
be perhaps the most eloquent produced by any instrument other than 
the human voice. When entirely without the vibrato, string tone is 
extremely tiresome. 

The one real difficulty in giving to the tone of the organ a tremolo 
that will correspond to the effect of the vibrato in vocal or wind instru- 
ment tones and those of the strings is, that the organ tremolo must oper- 
ate at a constant rate of speed and with a never varying amplitude of 
oscillation, whereas the other instrummits respond instantly to the 
slightest shading and emotional intmisity, so necessary to artistic effect. 

I believe some builders have already worked on the problem of 
causing the Tremulant to respond with varying intensity and speed in 
accordance with the pressure of the finger upon the key. It has even 
been attempted to produce a tremolo from the keys by the very indirect 
method of connectu^ the swell shutter mechanism to be operated by the 
manual keys themselves. If the shutters respond rapidly enough, they 


133 



TREMULANT 


may be made to partially open and close as the finger exerts greater or 
less pressure on the key. By this means the organist is able to produce 
tiie exact intensity and speed of tremolo he desires, theoretically. As a 
practical matter it has never been possible to make swell shutters re- 
spond so quickly and instantly as is required for this use of th^. But 
the idea has possibilities and may very likely prove one means of obtain- 
ing the most desirable form of organ tremolo for expressive passages. 

Undoubtedly the chief criticism of the well adjusted organ Trem- 
ulant at present is, as Mr. Schwab so ably states in his article, “that it 
is unvariable and thereby becomes as monotonous when used for long 
periods as the constant use of the same pattern of crescendo would be.” 
I quite agree also uath Mr. Schwab in his statement “that generally 
given an organ with all voices represented, the Tremulant is not only 
unnecessary but bad in large combinations.” This use of the Ti'emulant 
for massed effects is better confined to masses of String tone or bright 
Chorus Reed tone than it is to Diapasons or big Flutes, though the lat- 
ter use is almost invariably indulged in by the theater organist. 

Another type of vibrato effect has been liberally introduced into 
the modem organ. Ranks of pipes of various qualities and strengths 
of tone are employed, which are tuned slightly sharp or fiat with an- 
other rank which is tuned perfectly in unison. The sharp or fiat rank 
usually is made of the same scale and quality as the unison rank with 
which it is associated. 

The originator of this method of adding “waraith” to organ String 
tone appears to have been Cavaille-Coll, the eminent French organ 
builder, who some seventy-five years ago, introduced the Voix Celeste, 
for the first time, and later in nearly all of his organs. The large pres- 
ent day organ has frequently as many as six ranks of the Celeste type. 
The Celeste effect has been extended to light toned metal Flutes, such 
as the Spitz Flute or small scaled f'oncert Flute, also to Dulciana pipes 
and all strengths and qualities of String tone. Another Celeste is a 
hybrid tone of the Ctemshorn type, termed by Mr. Skinner “Kleine 
Erzfihler,” which gives a particularly lovely subtle effect when two 
ranks are provided, one tuned slightly sharp. The purpose of all of 
these Celestes is to make the tone of the organ more “warm” and 
vibrant. The softer Celestes may, without detriment, be used with the 
full organ, but the more pungent String tone Celestes should never be 
used for ensemble purposes. In fact, keen Strings of any sort are ex- 
tremely injurious to a proper organ ensemble and have an uncanny way 
of asserting themselves even though the tone with which they are asso- 
ciated may have many times the power of the Strings themselves. 

So far from dismissing the matter of the Tremulant and the more 
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may be made to partially open and close as the finger exerts greater or 
less pressure on the key. By this means the organist is able to produce 
tile exact intensity and speed of tremolo he desires, theoretically. As a 
practical matter it has never been possible to make swell shutters re- 
spond so quickly and instantly as is required for this use of thmn. But 
the idea has possibilities and may very likely prove one means of obtain- 
ing the most desirable form of organ tremolo for expressive passages. 

Undoubtedly the chief criticism of the well adjusted organ Trem- 
ulant at present is, as Mr. Schwab so ably states in his article, *‘that it 
is unvariable and thereby becomes as monotonous when used for long 
periods as the constant use of the same pattern of crescendo would be.” 
I quite agree also 'nuth Mr. Schwab in his statement ‘‘that generally 
given an oigan with all voices represented, the Tremulant is not only 
unnecessary but bad in laige combinations.” This use of the Tremulant 
for massed effects is better confined to masses of String tone or bright 
Chonis Reed tone than it is to Diapasons or big Flutes, though the lat- 
ter use is almost invariably indulged in by the theater organist. 

Another type of vibrato effect has been liberally introduced into 
the modem organ. Ranks of pipes of various qualities and strengths 
of tone are employed, which are tuned slightly sharp or flat with an- 
other rank which is tuned perfectly in unison. The sharp or flat rank 
usually is made of the same scale and quality as the unison rank with 
which it is associated. 

The originator of this method of adding “waraith” to organ String 
tone appears to have been Cavaille-Coll, the eminent French organ 
builder, who some seventy-five years ago, introduced the Voix Celeste, 
for the first time, and later in nearly all of his organs. The large pres- 
ent day organ has frequently as many as six ranks of the Celeste type. 
The Celeste effect has been extended to light toned metal Flutes, such 
as the Spitz Flute or small scaled Concert Flute, also to Dulciana pipes 
and all strengths and qualities of String tone. Another Celeste is a 
hybrid tone of the Gemshorn type, termed by Mr. Skinner “Kleine 
Erzfthler,” which gives a particularly lovely subtle effect when two 
ranks are provided, one tuned slightly sharp. The purpose of all of 
these Celestes is to make the tone of the organ more “warai” and 
vibrant. The softer Celestes may, without detriment, be used with the 
full organ, but the more pungent String tone Celestes should never be 
used for ensemble puiqioses. In fact, keen Strings of any sort are ex- 
tremely injurious to a proper organ ensmnble and have an uncanny way 
of asserting themselves even though the tone with which they are asso- 
ciated may have many times the power of the Strings themselves. 

So far from dismissing the matter of the Tremulant and the more 
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Figure 43. 

Cross sectional, and front views of the valve or beater 
tremulant. (From G. A. Audsley, “The Art of Organ Build- 
ing”) 

individual means of producing a vibrato on certain stops by tuning cer- 
tain ranks sharp or flat, with the cursory statement of Sir John Stainer, 
quoted above, I believe the modem view of these means of obtaining 
warmth of tone and relieving monotony is that they are greatly appre- 
ciated. They are very valuable to the artistic organist and a liberal 
supply of both Tremulants and Celestes should be available on an organ 
with any pretensions to completeness. 

It is not common to place a Tremulant on the Great Organ as this 
department primarily contains the Diapasons which are least in need 
of its aid. However, in most three manual organs of smaller size, the 
Great Organ nearly always contains the principal large scaled Flute 
with which a proper trmolo is most useful and certainly a Tremulant 
is justifled on the Great Oi^an if used for no other purpose than that. 
Please note it should not be adjusted for a viqlent vibrato to imitate 
the sobbing theater Flute. 
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C»N8TBUCnOM AND OFBRATION OF TBBMULANIS 

There are two ctmunon types of Tremulant in use in oty^ans of tiie 
presmit day. In either case they are best placed at a considerable dis- 
tance from the oi^an chamber, preferably in another room, which may 
usually be done conyeniently. All that is required is a galvanised iron 
or zinc conductor from the windchest or r^[ulator, ordinarily of three 
inch diameter, and two wires run to the magnet that opens the valve 
that permits the compressed air to escape into the Tremulant itself. 

Figure 42 shows the **beateF’ type of Tremulant, which consists 
simply of a pivots rod with a weight at one end and a round disc of 
wood at the opposite end, padded with felt and leather. This disc is so 
placed as to close the hole which permits the wind to escape out of the 
box whcm in the ^‘closed” position. 

There is a small coil spring which causes the beater to remain in 
the open position, normally. When the wind is allowed to enter the 
beater chamber, it immediatdiy starts to rush out the opening and 
causes the beater to close against the opening, thereby momentarily 
shuttii^ off the escape of wind and allowing the spring to return the 
beatw to its normal position. By carefully adjusting the balance be- 
tween the counter-weight, the spring and the length of travel that the 
beater is permitted, the beater may be caused to vibrate at one of the 
most desirable periods (either fast or slow, with large or small am- 
plitude) that is reqtdred for the b«tt effect to be produced on the pipes. 

The form of Tremulant diown in Figure 43 is very similar in prin- 
ciple to the beater type, except that the air is permitted to enter a small 
bellows which in turn is raised by the compressed air entering, thereby 
shutting off its escape by closing the valve at the top of the bellows 
momentarily. This may also be regulated to any speed or amplitude 
of beat 

There are several factors that assist in securing a successful Trem- 
ulant. The size of the Tronulant and the amount of air that is per- 
mitted to escape periodically must be governed by the size of the wind- 
chest, (a very large chest obviously requiring a larger Trmnulant to 
produce the proper ^ect than a smaller one) . A comprmnise also must 
be reached between obtaining perfectly steady wind (which is most suc- 
cessfully done by the use of springs alone on the reservoirs without any 
weights) and. a certain elasticity that the reservoir must have in order 
to be properly affected by the Trmnulant. Therefore, it is found neces- 
sary in most cases to have a certain amount of weight on the reservoir 
as well as springs in order to make the Tremqlant effective. The rea- 
son for this is made clear in our chapter on The Wind Supply of the 
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CHAPTBB 10. 


PEBOUSSION TONE in the OBGAN 

T he past fifteen years have greatly increased the popularity of the 
organ percussions with many American organists and builders and 
especially the public. Harp and Chimes in particular have come 
to be regarded as practically indispensable to every orgam The 
"Trilogy” Harp, Chimes and Vox Humana are the three stops gmierally 
desired rfirst by the average music committee of a church about to pur- 
chase an organ. It is interesting to note that this keen desire for these 
three effects has not yet reached England. There, Vox Humanas are 
sddom seen except in large instruments ; and I suspect the number of 
Harp^ and Chimes installed in church organs in England could be 
counted at presmit on the fingers of two hands. The theater organ has 
served to popularize percussion tone, while the Vox Humana we have 
had with us, lo^ these many years before the rise of the theater organ. 

There is not the slightest wish on my part to disparage the intro- 
duction of these voices in the church organ. Harp and Chimes not only 
have a Intimate place in such an instrument but by their character- 
istic and easily recognized qualities of tone supply variety and interest 
to both lajmian and organist. 

Organ Chimes consist of a series of tubes, made chiefiy of brass and 
of some alloy, k^t secret by the manufacturer. The tubes vary in length 
from about six feet for the lowest note to about three feet for the high- 
est. The diameters vary ordinarily, from 3/4" to 1 i/2". The Chimes 
are frequmitly made of the same diameter throughout their compass, 
though a graduated scale is thought to be better, and is more logical 
J. C. Deagan, Inc. and Kohler-Liebich Company of Chicago, as well 
as B. H. ICayland & Son of New York, specialize in organ percussions. 
Organ builders generally purchase the tubes and bars with resonators 
from one of these firms and make their own action parts. 

Twmity notes, from A below middle C to second E above, is a usual 
eompiiJMi for the Chimes. A two octave range from G below to second 
G above or twenty five notes is also frequently employed. The former 
is usually quite sufficient. The appearance of the Chime tubes is simi- 
lar to that of those used in the orchestra. It is necessary that they be 
supported by meunw of a string of cat gut or a stout cord and that they 
haTig fredy. Some tubes are open at the bottom while others are 
plugged. Th^ are always closed at the tc^. For appearance, the tubes 
are nickel-plated and polished. 

The action which strikes the Chime tubes consists of a suitable 
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hammer that ia forced agtiiust the tube by a pneumatic. The pneumatic 
is a hinged bellows about 2" wide by 12" long, into which air is admitted 
by a double-acting valve similar to that described and pictured for the 
windchest primary vah’e; for example, Figure 79 shows such a valve 
clearly. 

All organ percussion actions, whether for Harp, Chimes, Xylo- 
phone or any other, must follow the same principle that applies to the 
piano action. That is, the hammer must not remain touching the string, 
tube or bar, even if the key is sustained. In that case the vibrations of 
the tone so created by the impact of the hammer would be damped. In 
the case of the piano action, the hammer slips off the jack that pushes 
it against the piano wire, just before it touches the wire. The momen- 
tum of the hammer, causes it to strike, and immediately rebound a short 
distance so that the tone is not damped. Both Chime and Harp 
actions have been successfully made with a piano action actuated by 
power pneumatics, by the Kimball Company. The Chime action 
hammers are usually so arranged that a portion of the hammer stem 
will spring forward sufficiently to permit the hammer to strike the 
Chimes, and immediately spring back a short distance, because the 
motion of the main portion of the hammer stem is checked before the 
hammer touches the Chimes. 

Sometimes dampers are applied to the Chimes. In other cases the 
motion of the hammei*s can be varied, permitting of loud or soft effects, 
similar to the soft pedal in an upright pianoforte. 

Dampers are not really necessarj" on Chimes, nor on many organ 
Harps. / 

The usual Harp coriipass is 49 notes from Tenor C to C4, though 
some builders use a compass of GG to G3, 49 notes. The lowest octave 
of the keyboard frequently is wired into the octave above on the Harp, 
so that all 61 notes will be capable of sounding, though the bottom 
octave in this case will merely duplicate the octave aboA'e. 

The Harp bars are frequently made of steel and are carefully grad- 
uated and adjusted for pitch and quality. The tone of the bars them- 
selves is very weak, and must be augmented by means of resonators 
placed immediately beneath the bars, of suitable length and diameter, to 
produce the greatest resonance from the tone of the bars. The reson- 
ators resemble baking powder cans of various sizes. 

The Deagan Company have recently developed a new type of Harp 
known as the Vibra-Harp, a detail of which is shown in Figure 41. 
In this case the bars are made of aluminum and the tone sustains for 
a much longer period than with steel bars, pampers are not necessary 
with the latter but are required with aluminum bars. A series 
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Figure 45. 

Some of the Percussions usually found in theater organs. These include the Bass Drum, 
Snare Drum, Chinese Block and Tambourine, Triangle, Steamboat Whistle, Auto Horn, Sand 
Paper, Airplane effect, etc. The superintendent of the Kimball organ factory refers to the 
Drums and Traps as the “Toy Counter.** 
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of nietal discs, or dampers are caused to rotate by au electric mo- 
tor, within the tops of the resonators, at a suitable rate ot qpeed, 
in the case of the Vibra-Harp, to impart a pleasing undulation or 
bremolo to the tone. The purpose of the rotating discs, is to partially 
diut off and thm open the tops of the resonators, thereby raryii^; the 
resonating effect. When the openings of the resonators are nearly 
closed by the discs, the resulting tone is softer. The power of thie tone 
can thmreby be pleasin^y varied at regular intervals, producing a very 
lovely effect The discs need not rotate, and in this case they will Stop 
where the resonators produce thdr greatest effect, and tiie Harp may 
be used as an ordinary organ Harp. A stop key or switch can control 
the action of the Yibra mechanism very easily. 

Sudi a Harp is ideal in residence and theater oi^^ans, giving an en- 
tirely new color in the organ. I believe there are uses for it even in a 
church organ. The installations I have seen have been very successful. 

Other organ percussions, such as Glockenspiel, where the steel bars 
are struck with hard hammers, the wooden Marimba, Xylophone and so 
forth are all built along similar lines to the regular organ Harp or 
Gdesta. They may have a reiterating mechanism, for more accurate 
orchestral effect. 

The “Traps” used in the theater organ, including Bass Drum, Snare 
Drum, Tambourine, Triangle and all manner of imitative effects, are pro- 
duced by the instruments themselves being struck by some form of pneu- 
matic hmnmer, instead of by hand. They have proved themselves most 
useful for the purpose intended. Figure 43 illustrates a few of the more 
common “Traps”. 

It should be noted that in any percussion instrument, the exact 
shape and size as well as material of which the hammers are made have 
an important effect on the tone produced. Nearly every one is familiar 
with the great difference in tone produced by piano hammers of various 
qualities and conditions of felt. The same is true of organ percussion 
hammers, and the percussion manufacturers are careful to furnish 
hammers of well suited material and proper size for producing tone of 
greatest musical value. 

Harp hammers, like piano hammers, must graduate in size and 
degree of hardness to produce the best results. 
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Plate XVI 

The Moller consdle in the Philadelphia Convention Hall. 
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CHAPTER 11. 


GENERAL KEICARES on TONAL DESIGN 

W HEN I contemplated writing this book, one of the subjects that 
I thought it wise to avoid was the Tonal Design of the Organ. 
But, I find that I cannot conscientiously avoid it for it is one 
of the most, if not the most important subject in organ building. I 
realize fully that we are embarking on a discussion that is necessarily 
a matter of opinion. A n d there is nothing so difllcult as to write im- 
partially whmi opinions and personal ideas are involved. 

My experience as associate editor of the “American Organist” for 
the past few years, as well as regular perusal of the specifications 
printed in “The Diapason,” since that estimable publication was started 
t'Z’enty years ago, will very likely permit me to speak in a somewhat 
qualified way of the present day tendencies in tonal design of the 
American organ. That there is a tendency in the direction of the more 
classic type of organ tone seems unmistakable. 

At present the matter of tonal design in America is somewhat in 
a state of transition, and there are a good many opposing forces at work. 

It is customary in works dealing with tonal design to give numer- 
ous specifications of organs which are considered important examples. 
There w-as much more occasion for this formerly than now. Since “The 
Diapason” has made it a practise to print the specification of nearly 
every important organ in America that has been built during the past 
tw'enty years, it seems advisable to reproduce only a few model specifi- 
cations with explanatory remarks. Unfortunately, the usual specifica- 
tions presented mean verj- little, except as far as they describe the ma- 
terial contents of an organ. They afford merely the vaguest guess as to 
the actual tonal result, unless the reader happens to be familiar w’ith 
other examples of the work of the particular builder w’hose specifica- 
tion is being examined. Mr. T. Scott Buhrman, editor of the 
“American Organist,” has for many years past, tried to insist on pres- 
enting specifications which appear in his journal Avith more detail. 
Facts such as relative dynamic strengths between the different voices 
are indicated, materials of which the pipes are made, scales of the pipes, 
Avind pressures employed, and any special shapes or treatment of the 
pipes are also noted. This is a step in the right direction. EA^en this 
does not cover the ground fully, but is better and far more informative 
than a mere list of stops, which is all that is generally given by the 
organ builders to prospective purchasers. 

If the best possible si>ecification wrere given to a score of builders, 
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the result would be a like number of organs dissimilar in tone and rang- 
ing in quality from excellent to quite the reverse. In the same manner, 
if a score of artists wme asked to reproduce some photograph or line 
drawing in colors, very different results would be secured. 

To design an organ should involve a great deal more than writing a 
list of stopa In such a case, the balance of the details must be settled 
by the organ builder. To conceive in one’s mind a finished instrument 
and to prepare clear notes of this conception for the organ builder’s 
guidance and then to assume the responsibility of seeing that the orig- 
inal ideas are properly carried out, requires many years of varied experi- 
ence on the part of one who undertakes the tonal design of any organ. 
He must have analysed the causes of the various effects he has noted, 
and have carefully sought the reasons why apparently identical pipes 
sound very differently in different surroundings. A competent designer 
should have both practical and experimental knowledge of organ build- 
ing. He must also be able to refer particular instances to general prin- 
ciples. Certain rules of tonal design must be followed, regardless of 
tastes, fads, or fancies. 

From our account of the construction of organ pipes, and the vari- 
ous attendant operations, such as voicing, tuning, and finishing, it must 
be obvious that the organ is only a collection of voices — a kind of me- 
chanical chorus. The Germans very appropriately use the term 
Stimme, or voice, to express a ^‘stop”. This chorus of mechanical voices 
bears a close analogy to a chorus of human voices. Consequently, if a 
really dignified and restful pianissimo is to be obtained, it must be the 
self -controlled suppressed power of a niunber of soft stops, not a solitary 
soft stop (such as Dulciana). On the other hand, nothing but blatancy 
can be secured from the fortissimo of a very small organ, voiced to fill 
a church obviously too large for it. 

Richness and mellowness of tone are results which are directly pro- 
portional to the number of subdued tones that are combined, all of 
which will blend into a rich ensemble. A marvelous example of this is 
the ma|naificent organ in the Wanamaker store in Philadelphia. This 
organ is one of the largest and in some ways the finest organ in the 
world today. 

One of its most satisfying features is the richness and mellowness 
of tone that is produced by hundreds of stops voiced with a moderate 
degree of power. The wealth of tonal texture is indescribable. The 
same volume could be secured from a small fraction of the number of 
stops this organ contains. Indeed, this is demonstrated admirably by a 
few sets of high pressure Reeds in the Ethereal Division of this same 
organ, which dominate the tone of ten times the number of softer regis- 
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t«ti, but produce a totally diff^nt effect. At the same time, if Solo 
■tops are to have a distinct character, they will generally be undesirable 
or even harmful in combination. Th^r excellence may be measured by 
the extent to which they are found to be not useful in cmnbination. This 
is one argument for not restricting the number of stops in an organ. 

The arguments against a large number of stops are unfortunately 
given too much weight. Usually the reasons offered are lack of space, 
lack of mon^, or both. We shall have more to say about what to do 
when these latter facts obtrude themselves on the designer who wants 
to lay out an ideal organ. After all, the best that can be done is to 
secure the maximum of artistic tonal effects from a given amount of ex- 
penditure. Oompromise with ideals must sometimes be made. Our 
chapter on Unification explains several ways of effecting such adjust- 
ment of facts to ideals. 

An attempt will now be made to analyse the underlying causes 
which have led to the design of American organs along very different 
lines from the traditional, orthodox design known and generally prac- 
ticed in England and on the Continent for hundred of years. Then, I 
shall try to show the sound reasoning which is resulting in a return to 
this “classic” type. 

The period embraces roughly, the last thirty or forty yeai-s. We 
must consider two or three very important factors affecting tonal 
design in America. In the first place, our organs, prior to 1890-1.900, 
seldom had more than, the unison couplers: that is, the Swell to Great 
8 foot, and Choir to Great 8 foot couplers, with possibly one octave 
coupler. With the tracker action this was all that was possible without 
making the weight of the action so heavy as to render the organ impos- 
sible to be played. If octave couplers had been introduced, no practi- 
cal use could have been made of than without at least a pneumatic 
stack, which was simpfy a means of assisting the oiganist in opening the 
pipe valves. This was usually attached to the Great Organ keyboard. 
This action with a Great Organ separation is described in our chapter 
on Organ Actions. 

Prior to this time, it was necemary for organs to be fairly complete 
in upper work, particularly with regard to 4 foot stops and 12ths and 
ISths and frequently many ranks of Mixtures, in order to have any 
brightness of tone at aU. About this same period, Mr. Robert Hope- 
Jones came into prominence with New Tonal ideas that the more en- 
lightened of our builders and organists are beginning to consider (or 
have c-onsid^ed for some time past) to have^been in reality anything 
but helpful to the tone of the American oigan. 
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Mr. Hope- Jones advocated the complete suppression of Mixtures, 
and even the elimination of any kind of upper work to support the Great 
Organ Diapasons. The Diapason tone which he introduced and which 
was copied by a number of our buildeirs was the Phonon or ‘flutey” and 
harmonically dull type, which did not lend itself to upper work. It was 
very erroneously thought that the keen string tones which Mr. Hope- 
Jones introdliced so liberally into his organs, would supply all the har- 
monic development necessary. This was perhaps the greatest fallacy of 
any of the many that are now evident In the first place, these very 
keen string tones do not blend in any way with a good organ ensemble ; 
in fact, they only serve to ruin it. Though this type of tone has un- 
doubte^y a legitimate place in the concert organ, or a very large church 
organ, much used for concert purposes, it must be omitted from the full 
tone, or mar the effect. When tracker actions were replaced by newer 
forms, octave couplers were freely introduced. These were thought to 
be substitutes for four-foot stops. Accordingly, four-foot stops were 
veiy lightly regarded. It became the fashion to omit a four foot Diapa- 
son or octave from the Great Organ and almost invariably from the 
Swell Organ.* 

A little later a new type of organ was being developed for use in 
the theater where ensemble was not considered at all, as it was seldom 
necessary to play full organ. If it were attempted, a dreadful col- 
lection of unblendable tonal ingredients would be perpetrated on the 
ears of any discerning musician. The first and last thing desired in a 
theater organ is a variety of solo effects of as many kinds as the size 
of the organ will permit. During the time of its high vogue the voices 
of the theater organ were consistently of the most pungent and ex- 
travagantly developed character. The String tone was of the keenest 
tyi)e ; the Flute tones introduced were of the largest and most “hooter'’ 

♦Reference has been made from time to time in this work to Mr. Robert Hope- Jones 
and the remarks we have made above may seem to be disparaging to him. 1 was impressed, 
in reading over the “Dictionary of Organ Stops” by Mr. Wedgwood, with the remark- 
able number of stops that are there attributed to Mr. Hope- Jones. Nearly all organists 
and builders are familiar with the voices that have been freely copied and introduced in 
organs that are generally attributed to Hope-Jones, namely the Phonon type of Diapa- 
son, the smooth Tuba Sonora, the Diaphone, the Olw Horn, the Tibia Plena, Tibia Clausa, 
etc. He appears, however, to have invented a large number of other less known stops. 1 
by no means share the intense dislike of Hope-Jones that many builders entertain for his 
ideas, both tonally and mechanically. 

It is a curious circumstance that the three companies with which Mr. Hope-Jones was 
associated in America for a greater or less length of time, notably, the Austin Organ Com- 
pany, the Ernest M. Skinner Company and the Wurlitzer Company, all have been remark- 
ably successful in their respective fields of organ building. Whether it is because Mr. 
Hope-Jones was associated widi them at one time, or because they let him go, in each 
instance, that they have been successful, is a matter that can only be surmised. There 
is no doubt but Uiat his influence is waning and that many of his Ideas and theories on 
tonal design have been exploded, and abandoned, as being incorrect. On the other hand, 
we cannot, in all fairness, by any means overlook the widespread influence of his mechani- 
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cliaracter; the Chorus Beeds were generally of the Tuba or more 
*‘honkey” kind, while the Diapasons were of the Phonon or Big Flute 
variety. All of these elements, no doubt, had a desirable place in a 
theater organ. Certainly, by no stretch of the imagination, could they 
blcmd into a good ensmnble. The past tense can now be used in de- 
scribing the theater organ, as all indications of recent 'years point to 

its being a thing of the past. Its influence was harmful to the develop- 
ment of a true ensemble. 

It must be admitted that the theater organ influenced the design 
of church organs greatly, and the many “trick” effects that are so be- 
loved by theater organists — ^the Vox Humana, Harp, Chimes and big 
Flutes with sobbing Tremolo— came to be considered necessary' for even 
a small church oiigan. Harp and chimes have a legitimate place in 
church and concert organs, but not at the expense of more essential tones. 

It appears to me that the Hope-Jones’ influence in tonal matters 
combined with the bad influence that the typical theater organ had on 
the appreciation and discernment of really good organ tone, were per- 
haps the two biggest factors affecting the design of church organ in 
this country in the past thirty years. We may say that fortunately, a 
change is coming about, although slowly, with many of the organists 
and some builders flghting this change. As for example, I read in one 
of the journals of an organist who bought a certain builder’s organ be- 
cause “he did not want his church organ to sound like a brass band.” 
Apparently this was another way of stating that he did not approve of 
brilliant Chorus Beeds in a church organ. There are doubtless many 
like him. I have no particular quarrel with this person. He would not 
wish for any upper work, or a true Diapason Chorus either, but would 
be perfectly content and satisfled with the conventional organ we have 
been building, whose tone many of us have come to think of as 

cal inventions on the development of the modern electric organ. Silver wire contacts, 
more efficient magnets, individual swell shutter motors, a systematic adoption of the meth> 
od of unifying an organ, and many other mechanical improvements are due to Hope- 
Jones. Some of these things are not considered an unmixed blessing, particularly the matter 
of unification, which will he treated in a later chapter. Nevertheless, though he may not 
justify the words that have been used concerning him, that he was the ^'greatest mind 
engaged in the art of organ building in this or any other age,” the truth concerning him 
doubtless lies somewhere between this statement and the judgment of those who utterly 
condemn him. This is where I am inclined to place my estimate, viewing the matter in as 
impartial a light as possible. That he was a mechanical genius, who came into organ build- 
ing with the fresh viewpoint of the outsider, not being satisfied to do things as they had 
always been done, cannot be denied. Along many lines he was an idealist. He made many- 
mistakes which, had he lived longer, he mi^ht have been the first to correct. In doing 
as much pioneer work as Mr. Hope-Jones did, there were bound to be mistakes and mis- 
apprehensions. That he exerted a profound influence on organ building for the past thirty 
years, some of it for the better, and some of it for the worse, is at least recognized by 
anyone acquainted with the facts. * 

He had the faculty of stimulating thought in his associates, who in many instances 
carried out and develofied his ideas. 
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“churchly”. I thought so myself for many years, until I went into 
tonal matters more deeply. 

Mr. Henry Willis remarked to me a few years ago that he did not 
know where it was possible to And a collection of so many specifications 
of organs that were tonally badly designed as appear from month to 
month in “The Diapason.” As “The Diapason” has always aimed to 
be chiefly an accurate mirror of what is happening in American organ 
building particularly, and the activities of the organists, this no doubt 
was intended to be a very severe criticism of the tonal design of typical 
American organs as they were being produced.* 

Without wishing to quote Mr. Willis as spokesman for all that may 
be said on organ tonal design (though it must be admitted he has much 
right to speak along these lines), we must state emphatically that there 
are certain fundamentals’ of sound design that have been largely neg- 
lected in America in the past thirty years or more. Formerly I ^d not 
think so, and have myself added to the list of organs whose specifications 
have appear^ in “The Diapason” which Mr. Willis so roundly con- 
demns. To give an example of a typical small three manual specifica- 
tion such as may be found any month in “The Diapason” for many years 
past, let us consider the following: The Great will consist of one or 
more Diapasons, usually of the wooly, flutey. Phonon type; a large Flute, 
such as Gross Flute; perhaps a Gamba and Gomshom; a four foot har- 
monic Flute and a “honky” Tuba. In the majority of cases, there will 
be a serious neglect of Octave and Mixture work, of mutations, and of 
corroborations beyond the 15th. 

The Swell will consist of a unit Flute playable at from four to six 
pitches, usually too large in scale and the wrong quality for such use 
being made of it. Then there will be three or more ranks of Strings of 
various degrees of strength, another wooly Diapason, an Oboe and Vox 
Humana, and perhaps a mild Cornopean. 

The Choir Organ will contain a pair of Dulcianas, one tuned flat or 
sharp, a Melodia or Concert Flute, a four foot Flute, and a Clarinet. 
There will also almost invariably be Harp and Chimes, and perhaps an 
Echo organ. 

The Pedal Organ will have a Diapason played at 16' and S' and a 

*Theater organs beyond doubt served to popularize the instrument for entertainment 
purposes. Such outstanding theater players as Messrs. Mallotte, Edward Dunstetter, Ed- 
ward Benedict, Lloyd del Castillo, to mention only a few, when silent movies were at 
their height, added much to the entertainment by their artistic playing in the theater idiom. 

The organ has received wider publicity from its use in the theater and from broad- 
casting in the past few years, than for many centuries previously. I constantly meet 
people who tell me about the marvelous organs they hear over the radio, or in some theater. 
If these people can be educated to know what a good organ really is by hearing organs of 
beautiful tone, either on the radio, in concert or theater, much will be accomplished. 
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Bourdon at 16' and 8' and a second Bourdon from the Swell 16' Flute. 

There have been literally hundreds of organs placed in churches 
all over America with approximately these speciflcations. I repeat, 
there are a great many organists in this country, and no doubt oi^an 
builders, who consider this specification quite ideal. Otherwise, why 
have so many of these organs been built and why are they continuing to 
be built?* 

Another reason for the prevalence of the type of organ I have de- 
scribed is, as Mr. Nod Btmavia-Hunt states, ‘‘Many people never go be- 
yond the second stage of tonal appreciation in vrhich they revd in har- 
monicless or unmusical tones." 

A real authority on tonal matters is Mr. Donald Harrison, who is 
now associated with the Skinnqr Organ Company as Assistant Manager, 
and who has had many years’ experience with Henry Willis in London, 
with whom he was a partner. Mr. Skinner states, “His knowledge of 
tonal design is 100 per cent,” which is slightly higher than Mr. Skinner 
rates his own (to quote Mr. Skinner’s own words in this matter). Mr. 
Harrison, speaking of confiicting opinions on tonal matters, says, “For 
an opinion to<be worth anything, it is necessary that the person offering 
it, has reached the final stage of tonal appreciation.” The final stage 
to which he refers, is that reached when a person appreciates and de- 
mands a tone that has proper harmonic development, with a proper bal- 
ance to the ensmble. Such a tone can never be obtained without the 
use of harmonic corroborating stops, such as Octaves and Mixtures and 
a liberal supply of Chorus Beeds. Mr. Skinner himself, as long ago as 
1917, in his book on “The Modem Organ”, states, “In planning the 
specifications for an effective organ, the Swell organ should be provided 
with a full equipment of Choms Beeds of 16', S' and 4' pitch, a good 
Diapason, 4' Octave and Mixtures. These six stops on a good pressure 
and well voiced will insure a fine crescendo.” 

Mr. Skinner is now building practically all of his organs, even of 
moderate siae, with this foundation for the Swell organ, though for many 
years the taste of American organists had not been educated to the point 
where it was possible for him to insist on this foimdation. 

*The larger number of these organs are in small churches seating from two hundred 
fifty to seven hundred people. Small American churdies are not likely to create con- 
ditions favorable to the development of “Cathedral tone” from an organ. The worshippers 
also iM’efer "intriguing, melodious sounds, not Diapason Choruses,” to quote Mr. T. Scott 
Buhrman, Editor of the "American Organist,” whether in New York City or Eagle Grove, 
Iowa." This is very largely true, but people's tastes may be educated. 

Americans are likely to wish to imitate what their neighbors have. Having grown 
accustomed to an unchurchlike edifice, many of the congr^tion will want and appreciate 
some softening; sentimental qr possibly religious feeling in our church music. Eng- 
lishmen can’t tolerate any land of organs but what they are used to, which they imnv 
must be right. They are more inclined to take their religion as a duty, and probably 
listen to the organ in the same spirit. Americans cannot be blamed for enjc^ing their 
reli^on through the medium of sweet Solo stops. By all Aeans, let us have them in the 
organ, but let us also have an organ besides. Let Americans once hear, in a real Gothic 
building a true ensemble and they will be uplifted by its sheer beauty. 


152 



TONAL DESIGN OF THE ORGAN 


Some months ago, I wrote an article for the ‘‘American Organist” 
in which I attempt^ to reconcile tihe opinions of those who hold that 
Beed Choruses and Diapason Choruses are absolutely correct for a 
church organ and the views of those who still think that the usual type 
of flutey, “woofy” organ is still to be preferred. Among other things I 
mention^ that an organ will certainly have a more “thoroughbred” 
quality when Chorus Reeds and Mixtures are liberally provided. These 
matters are, I realize, still highly controversial and are somewhat a mat- 
ter of taste, but taste undoubtedly can be educated.* 

When we can get the gorgeous ensemble, with brilliant Reeds and 
Mixtures, characteristic of the best English organs, combined with the 
great variety of lovely Solo Reeds and soft, subtle effects in which Ameri- 
can organs already excel, we shall have achieved a closer approach to 
perfection in organ tonal design than we are ever likely to by proceed- 
ing along the lines that have been generally followed the past thirty or 
forty years by nearly all American organ Wilders. The builders them- 
selves are recognizing this, and the recent work of some of them shows 
the tendency to return to the classic design of an organ and combine 
with it the wealth of lovely soft effects as well. If some builders are 
not now building this type of organ, it is because they do not believe 
their purchasers want it. 

A very important influence that is hastening the change in ideas 
of what constitutes a properly designed church organ in America at the 
present time, is the vast change that has come over the architecture of 
American , churches. The type of church architecture, if it could be 
called that, that was prevalent during the 1870’s and 1890’s, a period 
when architecture in all forms was at its worst in America, exerted an 
influence on the design of church buildings for many years thereafter, 
particularly Protestant churches. They were frequently not much more 
than square bams, usually with very poor acoustical advantages. 

The present tendency in design for all churches is a return to the 
Gothic type of ediflce, in some cases considerably modifled. When this 
latter type of building is not too heavily treated or padded with one of 
the various forms of sound absorbing materials, its acoustical advan- 

*I well recall a harmony teacher I had at Harvard University, who used to tell his 
class when a new chord or progression was introduced which sounded strange or unusual 
and which they did not appear to care for, that they should take it home and play the 
progression on the piano until they did like it. 

Thus,. can taste be educated and developed. Without wishing to be classed as a "high* 
brow” in the language of a friend who calls one "a person who has been educated be- 
yond his intelligence”, I have become "highbrow” enough not only to prefer the organ that 
has its proper complement of Chorus Reeds and Mixtures, but to be very little interested 
in an organ that does not contain these features. So much for my personal ideas on or- 
gan tonal design. A trip to England might change the opinions of some who do not agree. 
The organs I heard there certainly opened my eyes and ears to what Mr. Donald Harrison 
has in mind. 
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Figure 45-a. 

View of the right stop-jamb of the great Atlantic City Auditorium console. The left stop-jamb 
IS similar. 1,233 stop controls are placed within convenient reach by this construction. The 
console js so logically and scientifically layed out that it is actually easier to play and one is 
more comfortable while doing so than on other consoles with a tenth the number of stop 
controls. 
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tages for the organ are normally very good. There w always a question 
whieh has to be compromised at this point, as to how much the building 
shall be padded to make the acoustics good for speaking and how little 
th^ can be padded to make the acoustics better for the organ and vocal 
music. An excessive resonanoo or echo is probably worse than no 
resonance at all A moderate amount of reverberation, say three sec- 
onds, may be considered to be ideal for generating the most beautiful 
sound effects from a church organ. 

Most acoustical engineers favor entirely too much padding, and have 
ruined the effect of many fine organs thereby. When employed, padding 
should be placed on the wall and ceiling surfaces of the building which 
are farthest ranoved from the source of sound. The manufacturers of 
deadening materials for this purpose naturally advise maximum use. 

It has already been pointed out that without question the bright 
Chorus Reeds and Mixtures are much more effective and successful in 
a building with a certain amount of reverberation. As Mr. Harrison so 
well states, under such acoustical conditions these tones “possess a blaze 
of beautiful color having a strong intellectual and deep emotional 
appeal.” 

As we get away from the bam-like or concei-t hall type of church 
building to the noble arches of a Gothic structure, even if carried out 
on a miniature scale, we are creating conditions that make the classic 
type of organ ensemble highly effective and more urgently demanded. 

I now wish to quote at considerable length, from an article which 
was written by Mr. Donald Harrison for the Skinner Organ Company’s 
official house organ, “Stop, Open and Reed”. Though in this there is 
naturally a certain amount of partiality for the Skinner organ, the ideas 
which Mr. Harrison expresses are unquestionably so sound and con- 
servative and discerning, that they are worthy of the most careful study 
by any interested student of organ tonal design. I know of no one more 
qualified to speak than Mr. Harrison. His long and intimate study of 
the finest organs in England, as well as on the Continent, with a remark- 
able disc^mnent of taste and appreciation at all times to detect what is 
best and what is bad in these organs, and later his similar careful study 
of American organs, gives him a breadth of view that can seldom if ever 
be matched. Mr. Harrison shares with most English organists and 
builders the idea that a good organ must first and foremost be one on 
which the compositions of Bach can be played satisfactorily. This seems 
to be sufficient for many Englishmen. He goes further than this, and 
agrees with our American organists and builders in wanting a wealth 
of beautiful color, as is produced by lovely Solo Reeds, Flutes, Strings, 
and similar stops after the foundations have I)een provided. 
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Regarding the tonal side of the organ, it 
has been impressed upon me by my friends 
that this country demands great wealth of 
color in the organ and, indeed, it has been 
a great experience to become thoroughly 
acquainted with the wonderful orchestral 
imitative stops, to say nothing of the ex- 
quisite and colorful soft work as developed 
by Ernest M. Skinner. 

On the other hand, admitting this wealth 
of orchestral color it seems strange to find 
in the traditional voices which are peculiar 
to the organ a paucity of color not only 
in the individual stops, but by the omission 
of upperwork. The ensemble of the class- 
ical organ scheme, when carried out cor- 
rectly, possesses a blaze of beautiful color 
having a strong intellectual and deep emo- 
tional appeal. 

The organ has a wonderful literature and 
every organ small or large should be de- 
signed so that both the classical and mod- 
em works from this literature can be 
played effectively upon it. Much of the 
best organ music, and orchestral music for 
that matter, is contrapuntal in form, which 
requires extreme clarity and crispness of 
tone if the beauties of these works are to 
be heard by the listener. Only recently I 
was reading a criticism of an organ re- 
cital in which it was lamented that the 
inner parts in the tenor of a certain com- 
position were inaudible or obscure. It was 
intimated that this was a fundamental de- 
fect in the organ. It may be so in many 
modern instruments, but need not be so, 
and certainly was not so when Bach wrote 
his great works. 

The cutting out of the natural color from 
the Diapason work and Giorus Reeds of 
the organ in this country naturally resulted 
in the elimination of the Octave and Muta- 
tion work, or its whittling down to a point 
where it was unobtrusive and of no prac- 
tical value. An instrument of this type 
may be highly suitable for the playing of 
the lighter type of organ music and of 
colorful orchestral transcriptions, but 
owing to the lack of clarity, proper build- 
up and ensemble, it is ineffective for the 
great works of Bach, the highly vivacious 
movements from the modern symphonies 
of the French composers, and in the most 
part for transcriptions from the great or- 
chestral overtures and S3rmphonies. 


1 believe there are two main causes 
which helped to bring about diese con- 
ditions— first, the absence in this <:ouatry 
until recently of many great resonant 
cathedrals as found in Europe, and second, 
the much wider use of the organ here as 
an instrument of entertainment in the home 
and elsewhere instead of being confined to 
the church and large auditoriums. 

It is well known that pure organ voices 
and the organ ensemble are exceedingly 
sensitive to their acoustic environment ; 
their dignity and impressiveness are great- 
ly enhanced by the resonance of a fine 
church. In smaller buildings and par- 
ticularly where the acoustics have been 
deliberately and unfortunately reduced to 
those of a broadcasting studio, the more 
intimate effects find greater favor with the 
musical public. 

In addition to the above it must be re- 
membered that the traditional organ 
scheme, particularly when large and com- 
plex, not only requires the most careful 
design by the builder, but every rank of 
pipes has to be voiced in correct relation- 
ship to the others and then finally finished 
on the site, allowances being made for the 
effect of the acoustics or position on vari- 
ous stops. The relatively large production 
of organs in America and the enormous 
size of the country makes personal atten- 
tion of this kind exceedingly difficult. 

It is far easier to reproduce in large 
quantities individual solo and soft accom- 
panimental voices and foundational Dia- 
pasons which are naturally less sensitive 
to acoustics. I do not cite the above in 
way of disparagement; rather do I feel 
that something really worth while has re- 
sulted from these conditions. The truly 
musical value of such voices as the French 
Horn, English Horn, Strings, Flute 
Celestes and Erzahlers cannot be overrated, 
and, in fact, when added to the traditional 
scheme the instrument seems to reach the 
ideal and it is difficult to say in which di- 
rection further development is possible. 

Often the term ‘^ensemble** is used very 
loosely in connection with the organ; in 
fact, in the minds of many, a fine ensemble 
appears to mean a collection of voices 
which when played together produce an 
enormous amount of power or noise, 
whereas in reality the perfect organ en- 
semble can be produced in miniature. 
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Although different types of ensemble 
should exist on the vsrious manuals of a 
modem organ, the underlying principles re- 
main the same, as also in the case of the 
iaui enaembU. Take, for example, the 
Great Organ, where we expect to find the. 
true organ voices in the greatest abundance. 
The various ranks of the Diapasons from 
the Sub-Unison through the Unison, Oc- 
tave, Twelfth, Fifteenth, Seventeenth, 
Nineteenth, Twenty-first and Twenty-sec- 
jond, etc. (and in large organs through the 
16-ft harmonic series) will be so voiced, 
scaled and regulated that when combined 
they produce one single tone of great 
clarity, brilliance and transparency. This 
tone is a complex one, to be sure, but the 
various units fit together something tike the 
pieces of a jig-saw puzzle and present a 
perfectly blended picture to the listener. 
The Sub-Unison will hug the Unison and 
the upper work extend same; no rank will 
be unduly assertive, but all will be in per- 
fect balance, each doing its share of the 
work. 

In addition to the above the voices 
should be so finished that when starting 
with the Unison and adding the other ranks 
one by one an even crescendo or tonal 
build-up is produced; each step will mean 
a change of color, perfect blend being ap- 
parent at all the stages. 

If Reeds are present on this department 
they should be voiced so as not to detract 
from the general Flue character of the en- 
semble. An ensemble of this kind, even 
when of great power, can be played for a 
long while without tiring the listeners, 
while a single rank of equivalent power 
would be aggressive and only tolerable for 
very short periods at a time. 

As an example 1 have taken the Diapason 
structure of the Great Organ, but the same 
ideals can be applied to the Reed and Mix- 
ture ensemble of the Swell Organ or a 
String ensemble. It is important to re- 
member that it is the whole Diapason struc- 
ture that forms the backbone or founda- 
tion of the traditional organ and not mere- 
ly the unison Diapason, ds is often believed. 
The unisons are naturally the most im- 
portant ranks of the main structure, and 
too much care cannot be given to voicing 
them. They should be of statuesque beauty 
and must be capable of blending with the 
other members of the family. 


In view of the fact that the power of 
the ideal type is limited and requires a 
comparatively low wind pressure they 
should always stand on an open chest. The 
enclosure of the Diapason chorus necessi- 
tates the forcing of the tone if it is to form 
a true great organ in correct badance for 
the rest, thereby destroying the beauty and 
clarity, and, further, its efficiency for the 
playing of music on the most noble sec- 
tion of the instrument. 

How is it that a good program, played 
by one of our finest organists on, say, the 
organ at St. Ouen, Rouen, France, or St. 
(George’s Hall, Liverpool, or St. Bartholo- 
mew's, Armley, is entirely satisfying and 
thrilling to the musical public? It would 
be difficult to find three organs differing 
more in tonal character. They are each 
stamped indelibly with the personality and 
nationality of the men who created them, 
and yet all three answer their purpose 
equally well, and can more than hold their 
own with many modem instruments, al- 
though they have a minimum of enclosure 
and also little orchestral color. The answer 
is that not only are the tonal schemes 
along traditional lines, but Cavaill6-Coll, 
Father Willis and Schulze followed (per- 
haps unconsciously) the fundamental laws 
and rules of traditional organ building 
which make for perfection of build-up and 
ensemble. 

Composers of music use the same rules 
of harmony and counterpoint and yet pro- 
duce characteristic works. Of course, they 
sometimes develop these arts or deliberate- 
ly break the accepted rule. Laws and rules 
are made to be broken, but it must be re- 
membered that the better one knows the 
laws, the easier it is to break them with- 
out getting into trouble. You can **sai] 
closer to the wind.” The same truths ap- 
ply to organ building and are not merely 
matters of opinion. 

The best works of the three builders 
mentioned above will continue to live. 
They will not be replaced by modem in- 
struments, but will have Uieir mechanism 
replaced as required and perhaps have some 
modem colors added to them. Manv of 
their contemporaries were considered first- 
class bunders of their day, but their in- 
straments for the most part have been re- 
built in such a manner as to lose their 
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identity. In spite of correct tonal schemes, 
the builders failed to follow the rules of 
‘liarmony'* and “counterpoint" of organ 
building; they did not possess a spark of 
the divine fire» or whatever you like to call 
that elusive “something" possessed by the 
few. 

The student who cares to live with and 
thoroughly investigate the great works of 
these old masters of the past may discover 
the laws which are in common between 
them. Briefly they may be summed up as 
follows : 

1. All stops employed, whether Dia- 
pasons, Octave, Mutation, String, Flute or 
Reed, are strictly musical in character. 
That is to say, the harmonic development 
is neither under nor overdone, but lies 
within well-defined limits, and the complete 
series of harmonics is in “phase." 

2. The stops maintain such harmonic 
development throughout their compass. 

3. The relative power of Octave and 
Mutation ranks to the Unison lies within 
definite limits and follows a certain logical 
order in all cases. 

If these rules are adhered to and the 
tonal scheme is correct, it is almost impos- 
sible to go wrong. Beauty of the individual 
ranks, blending qualities, clarity in the en- 
semble are all assured, and yet an infinite 
variety in timbre is possible. The treat- 
ment can be exceedingly bold if desired 
without giving offense. 

On the other hand, the breaking of one 
of these rules is fatal. Some little time 
ago I examined a large four-manual organ 
in which the tonal scheme was about per- 
fect for its size. The builder had followed 
rules 1 and 3, but had largely disregarded 
rule 2. The treble of the whole Diapason 
structure faded away to weak flutes. In 
other words, the harmonic development 
had not been maintained throughout the 
compass. The result was lack of blend in 
the treble and with the octave coupler 
drawn the effect was really excirdating, 
and yet I understand the fear of this me- 
chanical device led the builder to make this 
error. 

I remember another instance in England 
where a certain organ builder had been en- 
trusted with the rebuilding of an old T. C. 
Lewis organ. Mr. Lewis was a disciple of 


Schulze, and the Great Organ of this par- 
ticular instrument had a most beautiful 
color. The rebuilder, however, was not 
content to leave well enough alone and had 
added a high-cut heavy-pressure leathered 
Phonon. "I have given to it the founda- 
tion it needed,” he said with pride in his 
voice. In reality he had broken our rule 
1. The harmonic development of this stop 
was below par and consequently it just 
stuck out like a sore thumb and ruined the 
ensemble and the general clarity of the 
effect. Happily, however, it was not neces- 
sary to use the stop, and I noted with much 
satisfaction that the organist had omitted 
it from his combination pistons. 

The artist organ builder will not slav- 
ishly copy either individual stops or de- 
partments from the old masters. “Stunts” 
of this kind rarely come off. Rather 
should he endeavor to give the funda- 
mental laws his own interpretation. 

Naturally I can only touch the fringe of 
these subjects. The design of Mixtures 
alone, with the various breaks arranged to 
suit the particular specification in hand is 
one which would require several volumes. 

The poor organ has suffered more than 
any other instrument from the whims of 
amateurs, experimenters and dabblers. 
Tones are allowed and even heralded as 
great achievements which would not be 
tolerated in any other musical field. “Well, 
it’s all a matter of opinion” is heard far 
too often. For an opinion to be worth 
anything it is necessary that the person 
offering it has reached the final stage of 
tonal appreciation. As my old friend the 
Rev. N. Bonavia-Hunt has said, “many 
people never go beyond the second stage 
of tonal appreciation in which they revel 
in harmonicless or unmusical tones.” 

One may have personal preference for 
the Willis or Cavaill4-Coll or the Schulze 
organs referred to, since they are all ar- 
tistically correct, but the man who likes 
better than any of these an instrument hav- 
ing fundamental errors cannot expect to 
have his criticisms or opinions taken seri- 
ously. 

Finally, the ideal instrument seems to be 
a combination of the properly designed, 
produced and finished classical organ with 
the new, beautiful and subtle tones which 
have been produced in this country. 
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In addition to the pronounced influence which the best English 
organ building has exerted in the design of a number of recent American 
organs, another influence should also be noted. I refer to the increasing 
interest in German organs. The organ publications have recently had 
a series of articles dealing with German organ building. The more 
ancient examples have been particularly discussed and lauded. The 
“Baroque” organ, which is named from the baroque period in German 
architecture, the period roughly from 1650-1800, is the type of insiru- 
ment that has been subject to so much description and I might almost 
say worship, by a number of American visitors to Germany, as well as 
the German organists and builders. I cannot say that I share this 
enthusiasm, except to a very limited degree. I am willing to admit 
certaiq worthwhile characteristics of these old organs, particularly 
with respect to the development of the mixtures. 

Senator Richards, Wm. King Coveil, Dr. Oscar Schminke, Howard 
D. McKinney, Dr. Kaspar P. Koch are only a few of the organ enthu- 
siasts from America who have written in highest praise of the German 
organ of two hundred years ago. Some of the German builders are 
making faithful copies of SUbermann organs of Bach’s day. 

No doubt such instruments with their very low pressure (normally 
2J") have undoubted charm. As a practical matter, it would be difficult 
for American builders to duplicate these organs, even if it were desir- 
able to do so, with modem action work requiring higher pressure to 
operate successfully. 

Admittedly, such instruments are ideally suited to the rendition of 
certain types of Bach’s music. Why limit ourselves to simply one 
effect in an organ T With everything sacrificed to clarity and ensemble, 
we have lost at least three-fourths of the interest which the modem 
organ possesses. I am sure that Mr. Harrison would agree with me, 
judgmg by the quotation from his tonal ideas given above. He will not 
let himself be carried away with this worship of the old simply because 
it is old, and want to discard all modem developments, simply to secure 
one kind of effect from an organ, as would some of the more violent of 
the old German organ enthusiasts, such as Wm. King Covell. 

Hasn’t the orchestra been enormously enriched by the addition of 
many instruments and colors, unknown in Bach’s time, during the past 
two hundred years! Haven’t many of the older and cruder orchestral 
instruments been entirely supplanted by more modem instruments of 
greater flexibility and capacity for making music! Thus, the flat-backed 
Viole di Gamba has been superseded by the modem cello, and in place 
of the Serpent and other cmde brass instrui^ents we now haye the 
comet a pistons, tuba, slide trombone and modem French horn and 
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trumpet. The clarinet was non-existent in Bach’s day, at least in its 
modem form. I suppose, also, that the plaintive alto oboe, or oboe 
with a goiter, the Cor Anglais, is a modem development. 

So with the organ voices, if there has been no progress in two 
hundred years tonally with them, it is the only musical instrument that 
has not improved and evolved, with the possible exception of the violin. 

The tone of the old spinets and harpsichords and other keyboard 
string instruments is quite charming to be sure, for some kinds of 
music, and there are certain of the pkbcibtjsb type of musicians today 
who get a great kick out of twiddling Scarlatti on the harpsichord, 
though there are certainly as many limitations to the effects possible on 
these early precursors of the modem dreadnaught, the concert grand 
pianoforte, when compared to this latter instrument, as can well be 
imagined. The same thing is tme of the possibilities of the really 
modem organ as known in America and England today as compared 
with the baroque organ. Surely Bach himself was ho such reactionary, 
and wanted bigger and better organs, whenever he had an opportunity 
to “architect” a new one. 

Then why go back two hundred years and limit ourselves to a tonal 
ideal — ^which I am willing to admit had a certain charm of its ownt 
Combine this baroque organ as a small, separate division of a modern 
organ, if for sentimental or historical reasons it proves interesting 
enough to have it, but let the rest of the organ be as modern as possible. 
Where there is no progress, there can surely only be retrogression. 

Professor Emile Rupp in his “Die Entwicklungsgeschicte der 
Orgelbaukunst” has the following to say concerning Silbermann 
organs : 

“The cardinal principles of Silbermann constmetion are; 

“1. Fullness and mellowness of tone by the use of large scales 
even in all harmonic corroborating stops. 

‘ ‘ 2. Homogenity of tone of each manual effected by permitting only 
small differences of scaling in the stops belonging to one manual. 

“3. Strong contrast in the tonal character of each manual. 

“4. Mild voicing of harmonic reenforcing stops (16^ as well as 
upper-partials) so that these will not stand out as separate entities But 
are completely dissolved in the 8' foundation, thus strengthening the 
same mightily (by resultant tone). 

“5. A complete set of harmonic corroborating stops on each 
manual.” 

Dr. Oscar E. Schminke has these comments to make on the prin- 
ciples stated above : 

“Regarding No. 1, has not the great fault of upper-work in the past 
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been its narrow scaling and faulty ‘brilliant* voicing, whidi instead of 
reenforcing the 8' foundation caused a disagreeable, sour tone of ear- 
piercing quality? In the German organ of the nineteenth century the 
Mixtures were quite aptly nicknamed ‘the screamers. * In a Silbermann 
the mutations are so voiced as to be used for coloring the 8' foundation 
and not merely to add brilliance. The latter is accomplished by the 
Mixtures. Even so, one can add Cymbel alone to the 8' foundation and 
still get a roxmd, satisfying tone as this mixture is voiced very soft 
in the extreme treble. Yet this same Cymbel will cast a sheen like a 
spot-light over the full organ. Remember that after 1* the scale is kept 
very wide. A Silbermann ensemble in ascending from bass to treble 
reaches its maximum brilliance at about f’ or and from there on gets 
milder as it goes up. This is quite contrary to the usual style of voicing 
which aims at a continuous crescendo up to the final note in the gamut. 
The ideal ensemble should to some extent combine these two principles, 
the former for Bach, the latter for Widor, using care however that the 
uppermost octaves do not scream. 

“Regarding No. 2 and No. 3, unity and contrast of the different 
manuals, Gottfried defines his ideal as follows : Great, large and grave 
scaling; Oberwerk, brilliant, pointed scale and voicing; Brustpositiv, 
lieblich, delicate voicing; Pedal, strong penetrating voicing. We have 
at our command today a far larger assortment of colors than were ever 
vouchsafed the old masters, but we are still somewhat in the dark as to 
how the hues of the tonal palette should be grouped to the best ad- 
vantage. 

“Regarding No. 4 and 5, the subject of the blend of Silbermann 
upper-work with the 8' tone is one requiring the most intensive study 
on the part of any builder who desires to approximate the Silbermann 
ideal. The resultant 8* tone coming from such perfect blend is an im- 
portant factor. The reason why the making of perfect harmonic-cor- 
roborating stops became more or less of a lost art is ascribed to various 
causes : a. Introduction of the tempered scale ; b. Raising of the wind- 
pressure; c. Mania for excessively loud and raucous 8' and 16' tone. 
Rupp, an Alsatian, takes the French point of view and blames it all on 
Nietzsche and Wagner.’* 

Another work of great value to students of the baroque organ is 
“Der Orgelbaur Gottfried Silbermann** by Ernest Flahde. Both the 
latter volume and the Rupp work may be obtained from the publishers 
of this book. They are only available in the German language however, 
and this may prove a disadvantage to American readers. 

The scales of the Silbermann organ in the Hofkirohe, Dresden, have 
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been obtained from Bnpp’s work and have been converted into inches 
from the metric system. I am indebted to The American Organist and 
others for being able to present these scales. It should be noted that 
the scale of the Octave is the same as the Principal 8' at the same 
pitch. 

Bourdon 16': 1st note 5.12 z 4.33, 25th 2.75, 37th 1.73, 49th 1.29. 

Principal 8': 13th note 3.5, 25th 1.97, 37th 1.1, 49th .63. 

Octave 4' : Ist note 3.5, 13th 1.97, 25th 1.06, 37th .63, 49th .39. 

Comet: 4', 2 2/3', 2^, and 1 3/5': 25th note, 1.45, 1.14, .9, .82 ; 37th, 
.92, .71, .58, .51; 49th, .55, .47, .39, .35. 

Mixture : breaks are on the 1st note, 13th, 251h, and 37th ; 1st rank 
is 2', 2 2/3', 4', 5 1/3'; 2nd rank is 1 1/3', 2', 2 2/3', 4'; 3rd rank is 1', 
1 1/3', 2', 2 2/3' ; 4th rank is 2/3', 1', 1 1/3', 2'. The scales of the 1st, 13th, 
25th, and 37th notes of the first raxk are 1.81, 1.26, .98, and .71; of the 
second rank, 1.26, .98, .71, .57 ; of the third rank, .98, .71, .57, .45 ; of the 
fourth rank, .71, .57, .45. 

In the Swell Organ we find the following scales : 

Gedeckt 8': 1st note 3.07 z 63, 25th 1.71, 37th 1.06, 49th .71. 

Quintatoen 8' : 1st note 3.38, 13th 2.13, 25th 1.3, 37th, .8, 49th .55. 

Principal 4': 1st note 3.19, 13th 1.85, 25th .98, 37th .57, 49th .35. 

Bohrfloete 4': 1st note 2.68, 13th 1.69, 25th 1.06, 37th .71. 

And in the Choir Organ : 

Mixture : breaks are on the 1st, 13th, 25th, 37th and 49th notes ; Ist 
rank is 1 1/^, 2', 2 2/3', 4', and 4' ; 2nd rank is 1', 1 1/3', 2', 2 2/3', and 
2 2/3'; 3rd rank is 2/3', 1', 1 1/3', si', and 2'. The scales of the 1st, 13th, 
25th, 37th, and 49th notes of the first rank are 1.14, .9, .67, .53, and .36 ; 
of the second rank, .88, .65, .53, .4, and .29; of the third rank are .67, 
.54, .4, .33, and .25. 

Dr. Albert Schweitzer supervised in 1907 and 1908 the restoration 
of the organ in St. Thomas, Strasbourg, built by J. Andreas Silbermann. 
The following scales may be taken as standard among many modern 
continental builders. The measurements are for the 1st, 13th, 25th, 
37th and 49th notes, unless otherwise noted. 

Principal S' : 7.09, 3.78, 2.24, 1.42, and .87. 

Octave 4': 3.78, 2.24, 1.42, .87, and .55. 

Octave 2' : 2.24, 1.42, .87, .55, and .39. 

Bourdon S' : 17th note 2.91, 25th 2.05, 37th 1.3, 49th .87. 

Foumiture 3rd: breaks are on the 1st, 13th, 25th, 37th, and 49th 
notes; 1st rank is 2', 2 2/3', 4', 8', and 8'; 2nd rank is 1 1/3', 2', 2 2/3', 4', 
and 4' ; 3rd rank is 1', 1 1/3', 2', 2 2/3', and 2 2/3'. The scales of the 1st, 
13th, 25th, 37th. and 49th notes of the first rank are 1.85, 1.3, 1.02, 1.02, 
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.61; of the second rank, 1.35, .99, .75, .61, .39; of the third rank, 1.02, 
.75, .61, .43, .31. 

Cymbel 3r: breaks are on the 1st, 13th, 25th, 37th, and 49th 
notes; 1st rank is 1', 1 1/3', 2^, 4', and 4'; 2nd rank is 2/3', 1 % 1 1/3', 
2 2/3', and 2 2/3'; 3rd rank is 1/2', 2/3', 1', 2', and 2'. Scales of the Ist, 
13th, 25th, 37^ and 49th notes of the first rank are 1.1, .72, .64, .64, and 
.4; of the second rank .76, .63, .47, .47, and .31; of the third rank, .63, 
.47, .39, .39, and .27 

The Silbermann Diapason languid is very thick in front (1/3 height 
of mouth) and bevelled in such a way as to deflect the wind-stream in 
an outward direction. The upper-lip is made to project somewhat over 
the lower, in order to catch the outward-deflected sheet of wind. The 
wind pressure was normally 2i". I am not sure that this information 
is going to do any American organ builder any particular good. I am 
not sure that it is desirable to even attempt the reproduction of the 
Silbermann organ in America, except perhaps for the Choir division of 
a very large organ. Surely any attempt to do it in a small organ would 
prove wholly unsatisfactory to American ears. Of this I am sure. 

I don’t wish to be unsympathetic to this new craze for the ancient 
German organ ensemble. I wish to notice that it exists, and to give 
the merest outline of what it means. The interested reader is referred 
to the works mentioned for more complete information. 

All we have said has to do with the German flue voicing and scaling, 
particularly Diapasons, Mixtures and various types of Flute tone. The 
German Strings we are already familiar with, as Gamba tone of the 
German quality is well known in nearly all American organs. Concern- 
ing the more ancient type of German Beeds, whether chorus or solo, 
the less said the better. The solo Beeds were nearly all of the free reed 
type, the nondescript and * ‘foolish” quality of a melodeon. The low 
pressure chorus Beeds are of the “Fish Horn” quality, and it is one 
of the things I am most thankful for that modem higher pressures have 
enabled us to improve on the chorus reeds, many thousand percent. So 
it appears to me we should, in any event, be interested only in the flue 
ensemble of the German organ. 
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Plate XVII. 

The large Skinner console in the Auditorium, Cleveland. 


OHAPTEB 12. 


SPECIFIC EXAMPLES of GOOD TONAL DESIGN 

bring the tonal design of an organ down to a more specific basis, I 
am quoting in full the paper which Senator Emerson L. Bichai^ 
prepared ‘for the General Convmition of the American Guild of Or 
gaqists at Memphis in 1929. Note one thing— Senator Bichards, like 
Dr. Audsley, speaks of a two>manual instrument of perlmps forty stops 
as * ' a «mall organ. ” No doubt the Senator, after desigpiing the Atlantic 
City auditorium organ of some thousand or more stops, would consider 
an organ containing only forty, a small organ. As a matter of fact, it is 
far larger than many churches will be able to purchase. 

His ideas on the selection of stops in the order of their importance 
are unusually sound and logical. 


An organ builder o! note recently told 
me that after long and bitter experience 
he had come to the conclusion that the first 
three stops to be included in any organ 
were : Vox Humana, Chimes and Harp, and 
the fourth requisite was an Echo Organ. 
My own experience is that he does not 
exaggerate the conditions under which or- 
gans are being designed and built in Amer- 
ica today. 

When the aver^ congregation desires 
to build, or even rebuild the church edifice 
it invariably retains the services of a com- 
petent architect, many times a man of high 
artistic attainments. But when it comes 
to the building of the organ it usually 
selects a committee consisting of a ban'cer, 
a lawyer, a retail merchant, the president 
of the ladies’ aid society and perhaps the 
have the requisite technical or musical 
organist. Such committees cannot possibly 
knowledge necessary intelligently to buy or 
superintendent the construction of the 
church organ. Nor in most cases do they 
know where to turn for competent and un- 
prejudiced advice. 

The word “organ architect” has not as 
yet gained a very high reputation. When 
suggested it has usually conjured up spec- 
ters of commissions, double dealing and, 
worst of all, downright incompetence. It 
has been fought by the organ builders for 
two reasons— ^first, because the term has 
been adopted by so many persons who have 


not the slightest technical knowledge, ex- 
perience or skill, and who, if in charge of 
the project, lay the builder open to annoy- 
ance, expense and criticism of the result; 
and, second, if the organ architect is com- 
petent, because it reduces organ building 
to certain common factors which leave out 
of consideration the special sales argu- 
ments with which the organ builder has 
been accustomed to obtain his contracts. 

Nearly every organist, and any other per- 
son with suScient self-assurance, claims 
to be competent to design and superintend 
the erection of an organ. In any other 
profession a long period of study and prac- 
tical experience is required, and if the or- 
gan arcUtect cannot ^ow similar qualifica- 
tions he may be put down as a quack and 
^ impostor. Personally, after twenty 
years of study and application, the speaker 
has come to realize how little he really 
knows of the subject as compared with 
what ought to be Imown in order that the 
organ should assume greater significance 
in the art of music. 

I might add that I am not .alone in my 
ignorance. There arc very few men— per- 
haps not more than a score— in America 
to^y who are competent to act as organ 
architects, and this includes organ builders 
as well as laymen. The last statement may 
surprise you. Surely the organ builder 
knows his business. He does know his 
own business— ^hat is just the difficulty. 
Firmly convinced of the superiority df his 
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own particular product, he is unwilling to 
inquire into the general advancement of 
the art or to do very much to assist in its 
further development. Much of the prog- 
ress made in both the tonal design and the 
mechanical perfection of the present in- 
strument has come fr<Hn the outside. 
Audsley and Hope- Jones are examples. 

There is therefore room and need for 
men who have sufficient general musical 
education to take up the art of organ de- 
sign and by means of real study and re- 
search raise organ architecture to the dig- 
nity of a profession, so that there would 
be some competent authority to which the 
bewildered and ignorant church commit- 
tee might apply for honest, impartial and 
correct advice. 

This is all by way of prelude to the dis- 
cussion ^of the design of two and three- 
manual church organs. What I have to 
say upon this subject can be taken as only 
the barest outline of the subject. There 
cannot be such a thing as a standard de- 
sign. The organ must differ according to 
many factors. The first of these is the 
character of the service. An organ suit- 
able to a Methodist church service would 
be of little utility in a Catholic church. 
The Methodist organ would be primarily 
an accompanimental organ, intended to sup- 
port congregational singing. The Catholic 
organ is intended to support and lend 
emphasis to the mass and should have a 
radically different design. Between these 
two extremes there are many refinements. 

The next element is, of course, the size 
of the church auditorium, its architectural 
treatment and the disposition of the organ 

The third consideration is that of ex- 
traneous uses the organ may have, such 
as recitals or other special musical events. 

The next factor is naturally that of cost. 
This practical consideration cannot be dis- 
regarded entirely, but since this paper 
deals more with the question of design, it 
suffices if we consider the cost with re- 
lation merely to the completeness of the 
organ design. 

The next consideration is that of the 
housing of the organ. The present craze 
for crowding organs into chambers behind 
grilles should be resisted to the utmost. A 
handsome organ case is one of the most 


imposing pieces of church furniture and 
deserves as much prominence in the mod- 
em church edifice as the ancient Gothic 
architect gave to it in the fifteenth and 
sixteenth centuries. 

Within the limitations of the considera- 
tion just referred to, what, then, is good 
design in a church organ? It might be 
summed up in one word — harmony. There 
must be conq)lete relation between the vari- 
ous voices in the organ just as there must 
be similar relation between the constitu- 
ents of any other art. The church itself 
grows from its foundation upward to the 
ornamentation of its spire. So, too, the 
organ must have its tonal foundation up- 
on which can be built the true organ en- 
semble. 

The tonal foundation of the organ is, 
of course, the unison Diapason. It appears 
on the average organ specification simply 
as ^'Diapason, 8 ft.. Metal, 61 pipes”, and 
when it so appears it displays the complete 
ignorance of the contracting parties. Such 
matters as scale, wind pressure, composi- 
tion of the metal, weight of the metal, 
mouth width and height, position and 
thickness of the languid, the matter of 
nicking, the tuning control, width of the 
pipe toe, control of the upper lip and other 
factors all must be comprehended under the 
term “Diapason” before we can have any 
realization of how the thing will sound in 
the organ. 

Then the unison Diapason by itself is 
but part of the foundation. As perhaps 
all of you know, the unison Diapason must, 
for satisfactory musical results, be accom- 
panied by the remainder of the family of 
which it is only a part. Acoustically con- 
sidered, the unison Diapason is not com- 
plete in itself. It is harmonically too weak. 
Consequently it must be accompanied by 
its first harmonic, the Octave, in order that 
this harmonic may be artificially re- 
enforced. It must next be supported by 
its sub-octave, the Double Diapason. Then 
it in turn should be extended to the third 
harmonic, or the Super-Octave. The tonal 
structure may then be reasonably completed 
by the addition of the second harmonic, 
or the Twelfth. 

Beyond this point the harmonic struc- 
ture is best carried forward by means of 
a Mixture made up of extensions of the 
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unison hamumics and the fifths, such as the 
nineteenth, twenty-second, twenty-sixth and 
twenty-ninth, hat which as a practical mat- 
ter would be broken at say, tenor C to a 
12-19-23-26, and at perhaps the g above 
middle c to 5-12-19-22. This ensemble of 
six stops upon the great organ may be con- 
sidered the absolute minimum of a true 
church organ. Anything less means a 
mutilated harmonic structure which would 
correspond with leaving the roof or the 
windows out of the edifice. 

The next requisite is a second unison 
Dmpason in order that there may be greater 
fuUness to the harmonic structure and al- 
so greater utility when the full Diapason 
Chorus is not required. 

If, then, we assume a design « such as 
proposed, we may next pass to a con- 
sideration of the relationship between the 
various component parts. Assuming a fair- 
ly resonant church with the organ stand- 
ing in an open position, with a seating 
capacity of from 500 to 800 persons, the 
first 8-ft. Diapason should of fairly 
large scale, usually designated as a 40- 
scale. The second Diapason would be 
about four notes smaller, or a 44-scale. 
The Octave will have to be somewhat of a 
compromise, since it must have its proper 
relation to the first Diapason and yet be 
usable with the second. It would there- 
fore be about a 53-scale, or one note 
smaller than the large Open. The double 
open would be a 32-scale, or two notes 
smaller than the large Open. The Super- 
octave can be a 66-scale, or one note 
smaller than the Octave and two notes 
smaller than the first open. The Twelfth 
would be a 61-scale, or one note smaller 
than the Octave, but voiced more quietly. 
The scales in the Mixture require consider- 
able special treatment, but generally con- 
sidered they should be based on the scales 
about midway between the first and sec- 
ond Diapason. In order that the treble 
shall be full and not inclined to a sharp, 
screamy quality, the scales must not dimin- 
ish too rapidly; certainly they should not 
halve earlier ^an the eighteenth note. 

Except under extraordinary conditions, 
his^ wind pressures should not be used 
upon the Diapasons. From three and one- 
half to three and three-quarters-inch wind 
will give the best results, and here will 


come the first fight with the organ builder. 
Modem electric actions made with the 
usual Diaphragm Chest do not work satis- 
factorily on light wind pressure, so that 
unless it is possible to supply higher ac- 
tion wind or the chests are specially con- 
structed, there is likely to be trouble with 
the quantity of the wind supply to the pipes 
in attack and rapid repetition. The t^ 
of Diapason suggested here is one having 
an extremely wide mouth and low-cut lip. 
and blown with a very large supply of 
wind. The resultant tone is considerably 
brighter and undoubtedly far more musical 
than that of the high-pressure flute-like 
type of Diapason so prevalent in American 
organs. The reason Diapasons so treated 
are much brighter in quality lies, of 
course, in the greater development of the 
harmonics, and it is necessary to develop 
the harmonics in order to properly sup- 
port the super-structure to be erected there- 
on. 

The principal reason why Twelfths, 
Fifteenths and Mixtures sound harsh and 
screamy when drawn in the average Ameri- 
can organ is in the inability of the vari- 
ous elements to attach themselves together 
By that I mean that the Octave must find 
some octave development in the unison in 
order that it may harmonically join with 
it, and that the Twelfth and Fifteenth and 
the Mixture elements must likewise find 
their foundation in the parent ranks ; other- 
wise the elements stand apart and there is 
no cohesion of tone. 

The second Open can be made quieter 
and somewhat less brilliant in quality, but 
still capable of adding to and enlarging 
the major Diapason. The balance of the 
super-structure will, as indicated, be 
treated in harmony with the Unison Diapa- 
sons. 

The double Diapason is an extremely im- 
portant constituent in the ensemble, and 
for this reason it likewise must be well- 
developed harmonically. As a matter of 
fact, unless the Double is in balance with 
the Mixture, there will be no successful 
chorus. 

This does not complete the Great Organ, 
but the next important consideration is 
the Reed Chorus. If there is to be only 
one such chorus, then it must be located 
in the Swell Division. All too frequently 
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Plate XVIII. 


• Austin Console in St. George's Church, New York City. 

IS divided between the front and rear of the church. Hence the 
pistons are divided. 


The organ 
combination 
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the true fttnction of the Swell Organ is 
overlooked in American design^ The 
ttsiial prescription is a thick and muddy 
Bourdon* a pair of fancy Flutes* three or 
four nondescript Strings, an Oboe and a 
Vox Humana, with any other frills or 
fancies that the organist or the builder may 
favor, whereas the true foundation of the 
Swell Organ is the Reed Chorus. 

Ideally this must consist of a Double, a 
Unison, and an Octave Chorus Reed of the 
Trumps family. They should be well de- 
veloped harmonically, so that when the 
Diapason Chorus has been built up to its 
limit, the Reeds may be added and the 
whole structure become a single unit of 
solid, yet brilliant, live, musical tone. In 
practice there may be somewhat of a modi- 
fication in the Reed Chorus. Since the 
double Reed will nearly always be drawn 
on tlfe pedal as an expressive Pedal Reed 
and thereby necessarily a unit stop, my 
own practice is to unify the Double Reed 
and obtain the Octave Reed from it by 
extension, thereby getting a softer Pedal 
Reed, a double Manual Reed and the 
Octave from an eighty-five pipe unit, the 
unison Trumpet being a straight rank. 

The wind pressure on the Reeds will 
depend somewhat on circumstances, but 
should not in any case be less than ten 
inches and more if possible. Refinement in 
quality depends up to a certain point upon 
increased pressure, and modem Reeds vdll 
not do their best under ten inches, and fif- 
teen is not too much. Since the Reeds arc 
to be Trumpets the scales will be compara- 
tively small. A somewhat larger scale may 
be used where they will form the only 
Chorus Reed family, but if there is to be 
a Tuba or Tromba in the design, the 
unison rank should not be much over five 
inches at CC, with the Double and the 
Qarion in proportion. The Eschallot treat- 
ment calls for an open Eschallot with the 
tongues well curved so as to produce a 
blase of tone. 

With the Diapason and the Reed families 
disposed of, we may then turn our atten- 
tion to the Flutes and Strings. From the 
standpoint of organ design these are the 
least important, although from the stand- 
point of the organist one would think that 
they were the whole organ. There is a 
general practice of placing a large-scale 


wood Flute upon the great manual in as- 
sociation with the Diapasons. This is a 
mistake. A Flute of this character only 
serves to thicken the ensemble and to de- 
stroy the quality of the Diapasons with 
which it is associated. Tibias, Philomelas, 
large-scale Qarabellas or kindred voices 
should be avoided. 

The most satisfactory type of Flute is a 
fairly large-scale metal Flute of non-imita- 
tive quality or a Harmonic Flute. Such a 
Flute is not a necessity from the standpoint 
of design, but becomes of very consider- 
able utility in the execution of ordinary 
church music. For accompanimental pur- 
poses a Gemshom or a Dulciana is appro- 
priate. If the conditions demand and 
funds admit, there should be a second 
Reed Chorus upon the Great contrasting 
with that of the Swell. If this can be car- 
ried out appropriately, it will consist of a 
Double Ree^ a Unison Reed and an Octave 
Reed of the Tromba quality voiced upon 
high-pressure wind. • 

As a practical matter, the Double may 
be omitted and a Tuba with an octave ex- 
tension substituted, provided the Tuba is 
not voiced too smoothly, so that it will 
assist in the build-up of the Diapason 
Chorus. Where the Tuba is a unit (and 
as a practical matter it would be so con- 
structed by almost any builder because of 
the different wind pressure employed), if 
the organ is a three-manual it may also be 
used on the choir and be capable of many 
individual effects, such as playing it against 
the Diapasons as well as with them. 

In view of the fact that the Octave is a 
compromise in scale and voicing between 
the two unison Diapasons, if additions 
will admit a second Octave should.be in- 
serted early in the scheme, so that both 
may be in proper balance with th^ir respec- 
tive unisons. 

The Great Organ would look like this: 


Ft. Scale Mouth Wind 


Diapason 8 

40 

2/7 

3% 

Metal 

Octave 4 

62-64 

2/7 

316 

Metal 

Double Diapason . . 16 

32 

1/4 

3% 

Metal 

Fifteenth S 

66 

1/4 

3% 

Metal 

Twelfth 8 2/S 61 

Mixture, four ranks, 

1S-SS-26-S9 IS-IS- 

1/6 

346 

Metal 

28-26 6-12-19-22.. 


2/9 

346 

Metal 

Diapason II 

44 

2/9 

346 

Metal 

Harmonic Flute . . 

.42 

1/6 

746 

Metal 

Qemshom 

48 

1/4 

746 

Metal 

Octave II 

64-66 

2/9 

346 

MeUl 

Tromba of Tuba. . 
*HarmonIc. 

7% 

• 

10-16 

Metal 

We have already referred 

to the ncces- 
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•ity of a family of Swell Trumpets as the 
primary requisite of the Swell Organ. The 
next stop is, of course, an additional Dia- 
pason. This can be of the smoother and 
fuller type, and should of course, be ac- 
companied by its Octave. All things coo* 
sidered* the first Flute to be insert bad 
best be a stopped Diapason as the most use- 
ful type of expressive Flute. The next 
stop would be a pair of Strings. If there 
are to be only two Strings in the Swell, 
they should be a fairly keen quality, 
but with some body. A Celeste rank should 
be included. A quiet Reed would, under 
present conditions, be almost essential, and 
an Oboe is suggested. In order to carry 
the Reed Chorus to a brilliant conclusion, 
it should be topped with a Mixture in 
which the Seventeenth may well be present. 

The next addition would be an open 
Flute, and a Hohlfldte is suggested because 
of its more brilliant character and one 
which will unite well with the Reeds. The 
next, and not until then the next, voice can 
be a Vox Humana. It will be noted that 
nothing has been said about a double Flute. 
One almost always finds, as the very first 
stop in a Swell Organ, a Bourdon, a voice 
which is utterly out of place in the division, 
notwithstanding its almost universal pres- 
ence. The Bourdon only destroys the 
clarity of the ensemble and gives a thick, 
muddy tone where brilliance should reign. 
This is true particularly when the sub- 
couplers are used. A Reed Double is far 
more important and useful, so that the Flue 
Double may well come last, and for this 
purpose a Contra Melodia with a stopped 
bass is suggested. This may be carried 
out as a unit stop, playable at 16 , 8 and 4 
ft. and likewise upon the pedal, giving a 
soft pedal voice. Or if it is so desired, a 
Contra Gamba unit may be substituted. 
This would depend somewhat on whether 
the organ is to be a two or a three-manual. 

The Swell division would then look like 


this : 

Ft. 

Scale Mouth Wind 
Ins. Ins. 


Trumpet 

Contra 1 

8 

5 

• • 

16 

Metal 

Trumpet }> 

Clarion J 

16 

4 

7 


16 

Metal 

Diapason 

, 8 

42 

1/5 

7H 

Metal 

Stopped Diapason . 

8 

• • 


7% 

Wood 

Octave 

, 4 

66 

1/6 

7H 

Metal 

Viol 

8 

64 

2/9 

7H 

Tin 

Viol Celeste 

. 8 

64 

2/9 

7% 

Tin 

Oboe 

8 

3% 


7% 

Metal 


Mixture, four ranks. 


16-17-19-22 

, , 

7% 

Metal 

Hohlfldte 

,. 8 6^x4 ., 

7% 

Metal 

Vox Humana 

. . 9 

7% 

Metal 

Contra Melodia 

16 1 


Wood 

Melodia 

8 \ 7x7 unit 10 

7\i 

St. 

Flute 

4J 


Bass 


We next come to the pedal. The pedal 
organ is, of course, of extreme importance. 
Too often it is nothing but a growl instead 
of a musical division. For an organ as we 
have suggested the minimum pedal stops 
would consist of a Diapason, a Trombone 
and a Contra Bass. All three of these stops 
can be extended to form the Octave and 
the Contra Bass extended still further to 
form a Super-Octave. The Tromba and 
the Melodia may be borrowed from the 
Swell, whereupon we have a reasonably 
satisfactory pedal organ such as this: 



Ft. 

Tns. 



Diapason 

16 

12 to 14 

7% 

Wood 

Trombone 

16 

9 

15 

Metal 

Contra Bass 

16 

8 to 10 

7H 

Wood 




& Metal 

Octave 

8 

(From 

Diapason) 

Tromba 

8 

(From 

Trombone) 

Cello 

. . . . 8 

(B'roni 

(From 

Contra 

Contra 

Bass) 

Bass) 

Super-Octave 

4 

Contra Trumpet . . 

16 

(Prom 

Swell) 


Contra Melodia . . . 

16 

(Prom 

Swell) 


Flute 

8 

^Prom 

Swell 

Contra 


Melodia)* 

If the organ is to be a three-manual, we 
may next consider the design of the Choir 
division. Naturally this division will be in- 
fluenced somewhat by what we have done 
to tjie Great and the Swell. For example, 
if we cannot have a three-manual division, 
we may enclose the Harmonic Flute, the 
Gemshorn, possibly a Celeste rank to the 
Gemshorn and a Clarinet, and play this 
section as an enclosed ancillary to the 
Great. If funds permit this might be done 
in any event. 

The usual Choir division seems to be 
without any very definite tonal design if 
one consults the average stop list in the 
average organ, whereas the true function 
of the Choir division is to represent a sec- 
ondary Great organ under expression. This 
is true for three reasons — first, to support 
the choir just as the Great division supports 
the congregational singing; second, to af- 
ford softer accompanimental voices, and, 
third, to supply more tonal color. For this 
reason the division should be supplied with 
some timbre-creating voices such as the 
Twelfth, Fifteenth and Seventeenth. The 
first Reed in this division should be a 
Chorus Reed, and nothing is better than a 
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G>niopeaii. A Qarinet may thoi be added, 
and then a pair of fairly assertive Strings 
sodb as a Gamba and a Gamba Celeste. 
The double comes last and should be a 
metal flue of considerable harmonic de- 
velopment A Contra Viol is most satis- 
factory, and since it again will be wanted 
upon the Pedal my suggestion would be an 
extended unit voice, giving us a 16, 8 and 
4-ft., as well as the Pedal. 

Such a Choir division will be found not 
only to have a cohesion of tone, but to be 
capable of very surprising effects. Upon 
reflection I am quite certain Uiat you will 
find that a Choir organ developed along the 
lines suggested will supply not only satis- 
factory accompanimental material, but an 
almost endless variety of color effects. It 
is for this reason that the Geigen Principal 
and the Qaribel Flute are suggested as the 
foundation stops. The metal Gedeckt and 
the Rohrfldte will also be found very effec- 
tive, while the off unison stops will supply 
the fireworks 


Our choir division would be like this: 


Pt. 

Oeigwn Principal . . 8 
Claribel Flute . . < . 8 


Oedeckt 8 

RhorflSte 4 


Ins. Ins. 

48 8/8 6 Metal 

4 % ..6 Wood 

to 8 

50 .. 5 St. Metal 

50 ..6 Wood 

* Metal 


Nasard 8 S/S . . 

Fiftsonth 8 

Sovsntseath 1 3/5 . . 

Cornopaan ........ 8 6^ 

Clarinet 8 1 % 

GUunba 3 54 

Gamba Celeste .... 8 64 

Contra Viol ] 16 44 

Viol i 8 

Qambette J 4 


5 8t Metal 

5 St. Metal 

5 8t Metal 

7H Metal 

Metia 
7 % Metal 
7M^ Metal 
7 % Metal 


This, then, would furnish us with the 
backbone of either a two or a three-manual 
organ that would supply general church 
needs, based upon sound tonal design and 
useful for every variety of church work. 
It is quite true that it does not contain any 
French or English Homs or other similar 
voices suitable to the concert organ. But 
the organ here designed is intended for the 
worship of God, in God’s house, and not 
for entertainment. 

But, you object, our church committee 
would not think of buying an organ with- 
out Harp and Chimes, and you may have 
difficulty with them. Here is a way out: 
Get your organ, and then single out some 
nice old lady in the congregation, weep a 
little to her, and get her to give the Harp 
or Chimes as a memorial. The dear de- 
parted will never know the difference, and 
you will have a real organ. 


To apply these same sound principles of tonal design to a really 
small organ is an even greater proolem than is the structure of an organ 
of moderate or large size. In fact, it is probably the most difficult mat- 
ter that can claim the attention of the organ designer. It has had much 
discussion in the pages of the “American Organist” and in “The Diapa- 
son.” r quote excerpts from two contributors to “The Diapason” who 
seem to have excellent ideas concerning the design of a really Eonall 
oi^an. 

Mr. George H. Stanley suggests the following three schemes for a 
small organ. Each scheme is progressively larger in size, retaining the 
original scheme plus some additions. Mr. Stanley’s ideas are very 

sound, and his arguments are convincing to the thoughtful student. He 
states: 


172 



EXAMPLES OP TONAL DESIGN 


It has been proved time and again by 
the best builders of this country and 
Europe that in the correctly designed or- 
gan, irrespective of size, the Diapason 
Chorus is the foundation of the Great Or- 
gan, and the foundation of the Swell Organ 
is the Chorus Reeds and Mixtures. The 
reader can easily prove this by going to 
any well-designed and voiced organ and 
drawing the above-mentioned Choruses 
with suitable pedal and couplers. Now, in 
playing add to this combination the rest of 
the stops and notice how they simply '"fill 
in” the combinations in use. Then put on 
all the stops except the Choruses men- 
tioned and listen to the resulting chaos. 

In the two-manual organ of the size un- 
der consideration the full Choruses are, of 
course, impossible. However, we arc safe 
in taking for the foundation stops of Swell 
and Great the Cornopean 8 ft. and Diapa- 
son 8 ft. respectively. The Cornopean 
is to be a true Chorus Reed of the Trum- 
pet family. This represents our minimum 
foundation. The Swell may then have the 
following voices in addition, of which the 
last three may be duplexed to the Great : 

Diapason, 8 ft. 

Salicional, 8 ft. 

Chimney Flute, 8 ft. 

Duliciana, 8 ft. 

Harmonic Flute, 4 ft. 

The Pedal Organ should never be repre- 
sented by twelve pipes in an organ of this 
size. The Bourdon, 16 ft., is the most 
suitable register where only one 16- ft. is 
possible, and with the addition of twelve 
pipes a Gross Flote may be obtained. Fur- 
thermore, all modern chests on which 4-ft. 
couplers act should logically have seventy- 
three notes. 

SUGGESTED SPECIFICATION 
GREAT 

Open Diapason, 8 ft., 73 pipes. 

Chimney Flute, 8 ft., 73 notes. 

Dulciana, 8 ft., 73 notes. 

Harmonic Flute, 4 ft., 73 notes. 

SWELL 

Diapason, 8 ft., 73 pipes. 

Chimney Flute, 8 ft., 73 pipes. 

Salicional, 8 ft., 73 pipes. 

Dulciana, 8 ft., 73 pipes. 

Harmonic Flute, 4 ft., 73 pipes. 

Cornopean, 8 ft., 73 pipes. 


Tremolo. 

A little larger scheme follows: 

GREAT 

Open Diapason, 8 ft., 73 pipes. 

Chimney Flute, 8 ft., 73 notes. 

Dulciana, 8 ft., 73 notes. 

Octave, 4 ft., 73 pipes. 

Harmonic Flute, 4 ft., 73 notes. 

SWELL 

Diapason, 8 ft., 73 pipes. 

Chimney Flute, 8 ft., 73 pipes. 

Salicional, 8 ft., 73 pipes. 

Voix Celeste, 8 ft., 61 pipes. 

Dulciana, 8 ft., 73 pipes. 

Harmonic Flute, 4 ft., 73 pipes. 

Cornopean, 8 ft., 73 pipes. 

Tremolo. 

PEDAL 

Bourdon, 16 ft., 32 pipes. 

Lieblich Bourdon, 16 ft., 12 pipes. 

Gross Flote, 8 ft., 12 pipes. 

Gedeckt, 8 ft, 32 notes. 

Let the reader try this experiment on his 
own organ. Add a Swell Mixture to the 
Swell Gedeckt, 8 ft. Then add the same 
mixture to the Swell Diapason. If you 
have not already tried this experiment you 
will be amazed at the result. When the 
open Diapason was used the blend was 
good, but when the Flute was used the two 
voices stood apart. The answer is not in 
the relative power of the several stops, but 
in their harmonic development. It is as 
illogical to expect Flute tone harmonics to 
reenforce Swell Reeds as it is to expect a 
harmonic Flute on the Great to reenforce 
Great Diapasons. The proper Mixtures for 
the Swell are Diapason tone, and where a 
separate Mixture cannot be had the proper 
unit to derive them from is the Dulciana 
or Gemshorn. 

A more complete scheme follows : 

GREAT 

Open Diapason, 8 ft., 73 pipes. 

Claraibella, 8 ft., 73 pipes. 

Chimney Flute, 8 ft.. 73 notes. 

Dulciana, 8 ft., 73 notes. 

Octave, 4 ft., 73 pipes. 

Harmonic Flute, 4 ft, 73 notes. 

SWELL 

Lieblich Gedeckt, 16 ft., 73 notes. 

Diapason, 8 ft., 73 pipes. 

Chimney Flute, 8 ft., 85 pipes. 

Salicional, 8 ft., 73 pipes. 

Voix Celeste, 8 ft., 61 pipes. 
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Dulciana, 8 ft., 97 pipes. 
Harmonic Flute, 4 ft., 73 pipes. 
Dulcet, 4 ft., 73 notes. 

Dulcet Twelfth, ft., 73 notes. 
Duldnet, 2 ft., 73 notes. 
Cornopean, 8 ft., 73 pipes. 

Oboe, 8 ft., 73 pipes. 

Tremolo. 


PEDAL 

Bourdon, 16 ft., 32 pipes. 

Lieblich Bourdon, 16 ft., 32 notes. 
Gross Flote, 8 ft., 12 pipes. 

Gedeckt, 8 ft, 32 notes 
Dulciana, 8 ft., 32 notes. 


It should be noted that the inevitable Oboe is not added until we 
come to the last scheme presented. Chorus Beed tone is undoubtedly 
more important. The Vox Humana, Harp and Chimes are still to come. 

Mr. William Xing Covell approaches the idea of a small organ with 
the statement that even a small organ should have three manuals to be 
satisfactory for playing organ music. He states : 


There are two ways of obtaining this 
third manual. One is by duplexing stops 
from Great and Swell. The other, which 
is, I think, somewhat original, is by divid* 
ing the Great and having part of it played 
from the choir manual. The duplexing 
method is employed by Mr. Stanley in 
augmenting the resources of his Great Or* 
gans, and is well illustrated in the specih* 
cations he gives. My idea, however, can 
best be illustrated in a somewhat different 
way. 

As a starting-point, suppose we take a 
typical Great Organ of four stops common 
in old organs. Translate it into modern 
nomenclature and make a few substitutions, 
and we have the following: 

GREAT 

Diapason, 8 ft. 

Gemshorn, 8 ft. 

VValdflote, 8 ft. 

Octave, 4 ft. 

Harmonic Flute, 4 ft. 

Suppose we divided this small Great in 
this fashion : 

GREAT 

Diapason, 8 ft. 

Octave, 4 ft. 

CHOIR 

Gemshorn, 8 ft. 

Waldflote, 8 ft. 

Harmonic Flute, 4 ft. 

We now have the elements, if nothing 
more, of two distinct manuals. The close 
relation of Choir and Great makes it pos- 
sible to do this to advantage. If we com- 
plete the specification we have the follow- 
ing: 


GREAT 

Diapason, 8 ft. 

Octave, 4 ft. 

SWELL 

Salicional, 8 ft. 

Dulciana, 8 ft. 

Bourdon, 8 ft. 

Viola, 4 ft. 

Trumpet, 8 ft. 

CHOIR 

Gemshorn, 8 ft. 

Waldflote, 8 ft. 

Harmonic Flute, 4 ft. 

PEDAL 

Sub-Bass, 16 ft. 

Bourdon, 16 ft. 

Flute, 8 ft. 

Bourdon, 8 ft. 

The specification just given can easily 
be augmented, of course. As given it rep- 
resents my idea of the smallest practical 
organ — of eleven ranks only. The first ad- 
dition I would make would be a Celeste on 
the Swell. Following that would be a 16- 
ft. Reed on the Swell, a Mixture on the 
Great and separate mutations on the Choir, 
with one more manual stop extended for 
use on the pedal. The specification would 
then read as follows: 

GREAT 

Diapason, 8 ft. 

Octave, 4 ft. 

Mixture, 4 rks. 

SWELL 

Salicional, 8 ft. 

Voix Celeste, 8 ft. 
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Duldana, 8 ft. 

Bourdon, 8 ft. 

Viola, 4 ft. 

Bassoon, 16 ft. 

Trumpet, 8 ft. 

CHOIR 

Gemshom, 8 ft. 

Waldflote, 8 ft. 

Stopped Flute, 4 ft. 

Hazard, 2 ^ ft 

Flautino, 2 ft. 

Tierce, 1-3/5 ft. 

PEDAL 

Sub-Bass, 16 ft. 

Violone, 16 ft. 

Bourdon, 16 ft. 

Flute, 8 ft 

Bourdon, 8 ft. 

Bourdon, 4 ft 

Bassoon, 16 ft. 

In this organ two Swells will be neces- 
sary. In the Choir box the Great Alixture 
and possibly also the Octave would be well 
enclosed. The advantages of the muta- 
tions on the Choir — ^particularly as they are 
entirely straight, and can therefore be 
scaled and voiced each in the most effec- 
tive way— -must be clear. It may seem 
strange to use a Reed as the first manual 
Double. But an ample amount of Flue 
on 16-ft. pitch, will be introduced on the 
Great through the Choir to Great 16-ft. 
coupler. To illustrate, I give the list of 
tones available on the Great when all 
couplers are in use: 

Gemshom, 16 ft., (ten C). 

Waldflote, 16 ft. (ten C). 

I3iapason, 8 ft. 

Gemshom, 8 ft. 

Waldflote, 8 ft. (ten C). 

Hazard, 5^ (ten C). 

Octave, 4 ft. 

Gemshom, 4 ft. 

Waldflote, 4 ft. 

Stopped ^ute, 4 ft. 

Flautino, 4 ft. (ten C). 

Tijercc, 3-1/5 ft. (ten C). 

Hazard, 2^ ft. 

Flautino, 2 ft. 

Stopped Flute, 2 ft. 

Tierce, 1-3/5 ft. 

Hazard, 1^ ft. 

Flautino, 1 ft. 

Tierce, 4/5 ft. 

Mixture, 4 rks. 

Bassoon, 16 ft. 


Trumpet, 8 ft. 

Bassoon, 8 ft. 

Trumpet, 4 ft. 

This list looks like that of the Great of 
a large German or French organ; and, 
while something will be lost through the 
use of Choir to Great Couplers at three 
pitches, the effect will approximate in rich- 
ness of tone that of those large European 
organs. It will be noted that the Swell 
speaks only at unison and octave on the 
Great, thus assuring a clear and well-bal- 
anced ensemble. I omit the Flue stops of 
the Swell from the list for the sake of 
brevity. 

The composition of the Great Mixture is 
a significant element in this rich tonal 
superstructure. I would suggest that it 
be: 

CC to g\ 12, 19, 22, 32 notes. 

g sharp* to g*, 12, 15, 17, 19, 12 notes. 

g sharp* to c*, 5, 12, 15, 17, 17 notes. 

If well scaled and voiced it should im- 
prove the ensemble distinctly. 

If the specification were to be still fur- 
ther extended, I would have it thus : 

GREAT 

Diapason, 8 ft. 

Harmonic Flute, 8 ft. 

Octave, 4 ft. 

Mixture, 4 rks. 

SWELL 

Geigen, 8 ft. 

Salicional, 8 ft. 

Voix Celeste, 8 ft. 

Dulciana, 8 ft. 

Bourdon, 8 ft. 

Viola, 4 ft. 

Bassoon, 16 ft. 

Trumpet, 8 ft. 

CHOIR 

Gemshom, 8 ft. 

Waldflote, 8 ft. 

Stopped Flute, 4 ft. 

Hazard, 2^ ft. 

Flautino, 2 ft. 

Tierce, 1-3/5 ft. 

PEDAL 

Bourdon, 32 ft. 

Sub-Bass, 16. ft. 

Violone, 16 ft. 

Bourdon, 16 ft. 

Flute, 8 ft. 

Bourdon, 8 ft. 

Bourdon, 4 ft. 

Bassoon, 16 ft. 
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Plate XX. 

The large Casavant console in the Royal York Hotel, Toronto, Canada. 
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The additions may be described as fol- 
lows : The Great Harmonic Flute would be 
virtually a Dulciana in the loweat portion— 
twenty pipes— but harmonic from G sharp 
to the top. The Geigen would be brighter 
than the Diapason of the Great, but more 
solid than the String of the Swell. The 
Pedal 32-ft. would be a downward exten- 
sion of the Swell metal Bourdon— already 
extended twelve pipes to form the Pedal 
Bourdon, 16 ft Ibe 32-ft need not go 


below AAAA or GGGG — the remainder 
being resultant — ^but those few pipes in the 
32-ft. octave would be of distinct value, 
particularly so if kept very soft. The 
Violone, 16 ft., is from the swell Salicional 
— a twelve-pipe extension downward. These 
twelve probably cannot be placed in the 
swell-box. There are but nineteen inde- 
pendent registers in the foregoing specifi- 
cation. 


It will be noted tbiat in all the schemes except one which Mr. Stan- 
ley and Mr. Oovell suggest, there are no ^‘unified” stops on the manuals. 
In some of the schemes there is ^^duplexing” between the manuals, and 
in one a “unit” Dulciana and a Bourdon at two pitches. It is more 
customary to “unify” several registers, in a small organ particularly, 
and almost inevitably the Swell Bourdon. As the typical small organ 
scheme that has most frequently been built of late years is well known 
to most organists and builders, and is one that is nearly always lack- 
ing in even a pretense to ensemble, it is scarcely important to repro- 
duce an example of the sort in these pages. Such schemes are more 
than likely to be a collection of ear-tickling stops that are pleasant and 
reasonably useful, within narrow limitations, but with no r^ard for 
underlying principles of tonal design. All the schemes presented by 
Mr. Govell and Mr. Stanley do show a very wholesome regard for such 
principles, and are presented for that reason. 

The matter of “unifying” and “duplexing” registers is discussed 
more fully in the chapter on “Transference of Stops.” See page 186. 

I will now discuss a scheme which I designed for the First Baptist 
Church of Evanston. In it I attempted to combine the requirements of 
ensemble with a wealth of softer solo voices and effects in a moderate 
sized three manual. 

This scheme was devised after I had spent some time in England 
and had had the advantage of hearing numerous English organs built 
along the best English traditions, particularly examples built by H«iry 
WilUs & Sons. My ideas of what constitutes a real church organ have 
undergone something of a change since that time. I am willing to 
admit that concessions are to be made to the value that the English 
place on a satisfactory Diapason Chorus on the Great and an equally 
satisfactory Beed Chorus on the Swell, for even a moderate-sized organ. 
They are perhaps the greatest essentials of a church oi^n. Certainly to 
secure a satisfactory ensemble, these two choruses must be present in 
a fairly complete state. ^ 

Having become convinced of this, I am equally satisfied that the 
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typical moderate-cdaed English organ is quite lacking in many of the 
more subtle, softer, and solo effects that are almost as desirable as 
these foundation tones, and that these latter effects cannot be sacrificed 
any more than the former. 

I believe the organ under discussion combines these two very im- 
portant considerations to the utmost degree possible with the funds at 
the disposal of the church. 

The Great Organ is practically the conventional English Great 
Organ as found on moderate sized three-manual English organs, with the 
exception that the great .Double Diapason is used for a Second 8' Diapa- 
son and also on the Choir and Pedal. Three lighter stops, Melodia, Dul- 
ciana, and Flute, are duplexed betwemi the Great and Choir Organs. 
Please note also the absence of string tone on the Great, such as the 
Gamba. This is in accord with the best English practise. 

The Swell Organ has all the essentials of an English Swell, parti- 
cularly the 16', 8' and 4' Chorus Beeds and independent 4' Octave, with 
the exception of a four or five-rank Mixture. In addition, it has the 
Flute Celeste and Vox Humana, which are practically never found on 
an English Swell of this size. The unit Flute on the Swell is justifiable 
from practically every consideration. This is stated after long experi- 
ence with organs that contain a unit Flute of this character, also the 
unit Melodia and Dulciana provided on the Choir Organ. 

None of these units are of sufficient strength to in any way upset 
the tonal balance, but provide much greater variety and color than can 
be had for anything like the money, where independent pipes are pro- 
vided for 4' and 2' stops and mutations. It should not be necessary to 
argue this point further, but there is still some opposition to unification 
of any sort in a church organ no matter how wisely or sanely it is car- 
ried out. 

In addition to the Melodia and Dulciana units on the Choir, there 
are also three Solo Beeds of quasi wood-wind character, the Clarinet, 
English Horn, and French Horn, which provide an excellent medium 
for reproducing orchestral effects and which have certainly more than 
justified themselves in the modern church organ. These latter stops 
are never provided b^ond a Clarinet in anything but the largest Eng- 
lish organa The same applies to Harp and Chimes. The Liverpool 
Cathedral organ contains neither Harp nor Chimes. 

If this stop-list has any weakness, it might possibly be lacking in 
String tone. However, the Dulciana and Unda Maris on the Choir give 
soft String tone, and the Salicional and Yoix Celeste on the Swell are 
sufficiently strong and broqd in tone to give all the String tone absolute- 
ly necessary. A Gamba on the Choir Organ would be an addition of 
value. 
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Thii scheme is submitted as being worthy of the most careful scru- 
tiny for a moderatenidsed three-manual organ costing between $16,000 
and $26,000, d^ndir^ on the builder. 

Senator Bichards’ paper, already quoted, suggests a somewhat simi- 
lar scheme, but I believe the following specification provides everything 
that can be reasonably required by any organist. In this connection 
it should be remarked that several of the foremost organists in the coun- 
try have told me unequivocally that in their estimation this is one of the 
most effective and satisfactory three-manual organs th^ have ever played 
in this country or abroad. These are strong words to use about any or- 
gan, but I believe they are deserved. 

It is, of course, unfortunate that no printed scheme can convey 
anything of the quality of the finished product, as pointed out at the 
beginning of this chapter. A printed scheme can only show whether 
the design is such that a good^ ensemble is possible, and the variety of 
subsidiary voices. No more. It would be as unwise to claim that a 
magnificent recital program insures a performance of like quality. 

I do not feel that the omission of an independent Mixture on the 
Swell is a grave fault in this particular instance. The independent 
Chorus Beeds in this department are of such brilliance in themselves 
that, combined with the Diapason and Octave of their own division, 
there is quite sufficient brilliance and clarity to the tone to suit any 
taste. The derived mutation ranks from the Chimney Flute on the 
Swell are not intended to take the place of an independent Mixture on 
this division. They are present for “color” purposes only. In general 
it would be safer to add the Mixture, and it would be certainly more 
correct traditionally and theoretically. After all, “The proof of the pad- 
ding is in the eating thereof.” 

The Harp and Chimes were acquired as a memorial in the manner 
Senator Bichards suggests they may be. They fill every requirmnent 
of pleasing the congregation by supplying tone qualities which they can 
easily recognise, and which seem to have such a fascination and charm 
for tbe lay listener. 

Tbe specification is as follows : 


GREAT ORGAN 

Eneloied in Gioir Expreiiion Giamber 
1. Double Open Diapason, 16 ft., 85 pipes. 
S. Open Diapason, 8 ft, 78 pipes. 

8. Second Diapason (No. 1), 8 ft. 

4. aarabella, 8 ft, 78 pipes. 

5. Melodia, 8 ft, 85 pipes. 

8. Dttldana, 8 ft., 85 pipes. 

7. Octave, 4 ft, 78 pipes. 

8. Flute (No. 5), 4 ft 


6. Mixture (Twelfth and Fifteenth), 122 
pipes. 

10. Trumpet, 8 ft., 73 pipes. 

11. Chimes, 20 tubes. 

SWELL ORGAN 

12. Bourdon, 16 ft, 97 pipes. 

18. Opeiv Diamson, 8 ft., 73 pipes. 

14. Chimney Flute (No. 12), 8 ft. 

15. Salicional, 8 ft, 78 pipes. 
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16. Voix Celeite, 8 ft, 61 pipes. 

17. Spitz FIdte Celeste, Z rks., 184 pipes. 

18. Octave, 4 ft, 78 pipes. 

19. Flute (No. IS), 4 ft 

50. Nazard (No. IS), Zfi ft. 

51. Piccolo (No. IS), S ft 

SS. Doable Trumpet t6 ft., 73 pipes. 

33. Horn, 8 ft, 73 pipes. 

S4 Corno d’Amore, 8 ft, 73 pipes. 

55. Vox Humana, 8 ft., 61 pipes. 

56. Clarion, 4 ft, 73 pipes. 

57. Harp, 8 ft, 49 bars. 

28. Celesta, 4ft. 49 notes. 

CHOIR ORGAN 

29. Open Diapason (No. 1), 8 ft., 

30. Melodia (No. S), 8 ft 

31. Dulciana (No. 6), 8 ft 

32. Unda Maris, 8 ft., 61 pipes. 

33. Flute (No. 5), 4 ft 


84. Dulcette (Na 6), 4 ft 

85. Flautino (No. S), S ft. 

86. Dolce Fifteenth (No. 6), S ft. 

87. French Horn, 8 ft, 78 pipes. 

88. Clarinet 8 ft, 78 pipes. 

89. Cor Anglais, 8 ft, 78 pipes. 

40. Harp, 40 notes (No. S7) 

41. Celesta (No. 88) 

PEDAL ORGAN 

4S. Acoustic Bass (Nos. 48 and 45), 8S ft 
48. Open Diiyiason, 16 ft., 44 pipes. 

44. Second Open Diapason (No. 1), 16 ft. 

45. Bourdon, 16 ft., 44 pipes. 

46. Gededct (No. IS), 16 ft. 

47. Octave (No. 48), 8 ft 

48. Flute (No. 46), 8 ft. 

40. Dolce Flute (No. IS), 8 ft 

50. Flute (No. 4), 4 ft 

51. Trombone (No. 10 extended), 16 ft 


As an example of Uie opposite extreme in organ tonal design from 
those we have already quoted, we shall consider that of an almost wholly 
'‘unified” church organ, which in my estimation is a very remarkable ex- 
ample of this type. Mr. John Compton of London is the builder and the 
organ is installed in the Liberal Jewish Synagogue of the same city. 

We may now be getting far afteld from either traditional organ de- 
sign or many practices that are ideal, but if a church organ is to be 
largely unified, Mr. Compton has here pointed the way for doing it with 
most artistic results. It is worth while to include the scheme and to 
comment on it rather fully for this reason alone. The organ also con- 
tains some other remarkable features which are described in the com- 
ments on the scheme itself. 

It is a curious fact that a country which is normally so conserva- 
tive as England in all organ matters should produce such men as Mr. 
Hope- Jones, Mr. John T. Austin, and Mr. John Compton. All of them 
pioneers in organ matters, the three of them have done more perhaps 
than any other three men in making the modem organ as we know it 
today. 

The first two men came to America to get recognition and suc- 
cess. It is not unlikely that Mr. John Compton must do the same to 
reach a similar position. He is certainly not generally appreciated in 
England where prejudice is so strong against anything not perfectly 
orthodox and traditional, in organ design, as in other matters. 

While, the conservative element there all agree that the organ in 
the Liberal Jewish Synagogue is the best example of a unified organ 
they know, they will none of them admit that it is an outstanding or- 
gan, entirely apart from whether it is unified or not. It has only about 
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twenty sets of pipes, yet I was benighted enough to enjoy it as much as 
any organ of three times this number I heard in England, and would 
certainly have rather given a recital upon it. The fact that it was en- 
tirely enclosed at once distinguished it from all other English church 
organs which I heard and gave it a warm place in my heart. 

The great difference between it and other partially unified organs 
lies in the fact that there are no octave couplers of any kind on or be- 
tween any manual. This makes it impossible for even an inexperimiced 
player to get the terrible effects of all top and bottom and no middle, 
a common failing of most unified organs in ensemble. 

The principal Diapason is absolutely Straight as it should be, with 
all the upper work and 16' supplied by the two other Diapasons. It is 
quite important that there be two others in order to get just the right 
gradation of tone for the various mutations. Each one of the Diapa- 
sons is quite different in quality as well as in strength, and a very fine 
Diapason Chorus is produced that I am satisfied could not be distin- 
guished from one of some half dozen more sets. I urge a careful study 
of the whole scheme. 


Here again much of the success depoids on the voicing ; everything 
was done by an artist. Nowhere is really artistic voicing so necessary 
as in a unified organ, where every voice must count for so much and l>e 
really distinguished. 

Two absolutely unique effects in the organ — the marvellous 32' 
tone producing from a cube, and a 32' synthetic reed produced by five 
ranks of stopped wooden pipes, all harmonics of the resultant tone 
aimed to be produced — should be especially noted. I consider without 
doubt the 32' tone Mr. Compton has secured here so successfully, and by 
such simple means, to be one of the most remarkable and important in- 
ventions in organ building. Every oi^anist should know the tre- 
mendously fine effect of a real (not resultant) 32' in any organ, and Mr. 
Compton has produced one so compactly and so reasonably, that it can 
be placed in an organ with no more expense, and taking not as much 
room as a 16' Diapason. It comes closer to getting something for noth- 
ing than anything I have seen in organ building. 

Mr. T. Bernard Goodman, in writing of this organ, has the follow- 
ing to say : 


There are several uncommon features, 
but the most wonderful thing to my mind 
is the Pedal Basses produced from cubes. 
The Contra Baryphone 32 is a compound 
stop composed of stopped pipes; unless I 
had seen them I would not have credited 
that the tone came from such a source. 
It is wonderfully even in tone throughout 


the whole compass and it keeps in tune 
with the remainder of the organ. 

Now a few words on the Sub Bass 32' 
The lowest five notes arc Acoustic. Then 
from FFFF a cube with 4' sides is used 
to produce 7 notes; then comes a smaller 
cube producing 7 .more, which is followed 
with a third cube producing 7 more. They 
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art jjlaced on the top of each other and 
only occupy one-eighth the space of pipes 
doing the same duty. The only point 
against them is the possitnlity of requiring 
two notes at once from the same cube, but 
close double pedalling on a 32' is the ex- 
ception. The mouth is on one side of the 
cube and (on the 4' cube) about 12" high 
and 6" wide. The cap is on the outside 
of the cube and the mouth is an inverted 
one. The wind pressure is 10" or 12" but 
Mr. Compton told me that he got good re- 
sults with low pressures. I noticed there 
were no nicks in the mouth; there is no 
languid. On another side of the cube are 
6 hcdes, each closed by a controlling motor. 
Tuning is provided by means of sliding 
shutters on the inside, but in the later pat- 
terns Mr. Compton is placing the tuning 
slides on the outside. The cube when 
closed gives the lowest note; the more 
openings there are, the higher the note. 
When we consider that one can be built 
in any organ for considerably less than any 
IG' register and does not occupy nearly so 
much room, we can truthfully say that Mr. 
Compton has solved a problem that has 
puzzled builders for many years. 

It is a pity that Dr. Audsley did not live 
to see this organ for he would have revelled 
in some of the voicing ; the Solo can 
claim to have the Compound Flexibility he 
advocated. The means of getting it would 
not have appealed to the eminent Dr. but 
the result is there ; after all, if a thorough- 
ly artistic result is obtained, one may be 
pardoned for not asking too many queries 
as to how. 

Another notable feature is the Great 8- 
rank Mixture, the breaks of which are so 
skillfully contrived that one cannot say 
where they are. There are two Principals 
of varying power and two Fifteenths. 
These make it particularly easy to get an 
effective build-up whether one is playing 
piano or fortissimo. The Great Open No. 
1 is full and powerful ; it has leathered lips 
and there are two pipes to each note in the 
treble. No. 2 is an exact copy of the 
Schulze Diapason in scaling and in tone 
too. No. 3 is of the early English type, 
more like those of Green or England. Tliey 
all blend well and no matter in what order 
they are used, each addition tells. 

The Reeds are fine indeed. The Great 
Reeds are not quite so brilliant as the Swell. 


The Solo Tuba is one of the finest I ever 
heard. It may be used on the Great but 
is most telling when used against the Full 
Great and Swell. Another luxury is 
sostenuto to Choir and Solo. 1 bdieve 
they were first fitted about 1887 on the Mit- 
chell & Th 3 mn organ now in Tewkesbury 
Abbey. The manual pistons are Double 
Touch, the deeper touch controlling the 
Pedal. 

LONDON, ENGLAND 
Liberal Synagogue 
John Compton 

PEDAL 


1 32 

Sub-bass 

2 16 

MAJOR BASS 

3 

Diapason No. 19-G 

4 

Dulciana No. 54-C 

5 

Bourdon No. 23-G 

6 

ViOLE No. 38-S 

7 10^ 

Bourdon No. 23-G 

8 8 

Major Bass No. 2 

9 

Bourdon No. 23-G 

10 syi 

Major Bass No. 2 

11 4 

Major Bass No. 2 

12 

Bourdon No. 23-G 

32 

Baryphone Synthetic 

16 

Baryphone Synthetic 

31 

Tromba No. 33-G 

14 

Trumpet No. 47-S 

15 8 

Tromba No. 33-G 

16 4 

Tromba No. 33-G 

GREAT 

17 16 

DIAPASON 

18 

Bourdon N. 23 

19 8 

DIAPASON ONE 

20 

DIAPASON TWO 

21 

DIAPASON THREE 

22 

HOHLFLOTE 

23 

BOURDON 

24 5yi 

Bourdon No. 23 

25 4 

Diapason Two No. 20 

26 

Diapason Three No. 21 

27 

Hohlflote No. 22 

28 2^ 

Diapason Three No. 21 

29 2 

Diapason Two No. 20 

30 

Diapason Three No. 21 

31 VIII 

Mixture No. 21 
12-15-17-10-21-22-23-24 

32 16 

Tromba No. 33 

33 8 

TROMBA 

34 

Tuba No. 77-L 

35 4 

Tromba No. 33 

SWELL: 

36 16 

'Viole No. 38 

37 8 

DIAPASON 
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38 


VIOLE 

39 


VIOLE CELESTE 

40 


HARMONIC FLUTE 

41 

4 

Diapason No. 37 

42 


Violc No. 38 

43 

2 

Viole No. 38 

44 IV 

Cymbale No. 38 
12-15-19-22 

45 16 

Trumpet No. 47 

46 


Oboe No. 48 

47 

8 

TRUMPET 

48 


OBOE 

49 

4 

Trumpet No. 47 

50 


Oboe No. 48 

Tremulant 

51 

16 

Dulciana No. 54 

52 


Lieblich Gedeckt No. 57 

53 

8 

Diapason No. 21-G 

54 


DULCIANA 

55 


VOX ANGELICA 

56 


UNDA MARIS 

57 


LIEBLICH GEDECKT 

58 


Lieblich No. 57 

59 

4 

Diapason No. 21-G 

00 


Dulciana No. 54 

61 


Vox Angelica No. 55 

62 


Lieblich No. 57 

63 

2 y 3 

Lieblich No. 57 

64 

2 

Diapason No. 21-G 

05 


Lieblich No. 57 

66 

III 

Acuta No. 57 

15-19-22 


16 

Krummhorn Synthetic 


67 

8 

TaoMBA No. 33-G 

Clarinet Synthetic 

68 


KINURA 

Tremulant 

SOLO: 


69 

8 

Viole Celeste 2r Nos. 38, 38-S 
Violoncello Synthetic 

70 


Harmonic Flute No. 40-S 
Quintation Synthetic 

Syntheton Synthetic 

71 

4 

Harmonic Flute No. 40-S 

72 


Viole Celeste 2r Nos. 38, 39-S 

73 

2 

Harmonic Flute No. 40-S 

74 II 

Quartane No. 40-S 

12-15 

75 

16 

Tromba No. 33-G 

76 


Oboe No. 48-S 

77 

8 

TUBA 

78 


Tromba No. 33-G 

79 


Trumpet No. 47-S 

80 


VOX HUMANA 

Oboe Synthetic 

81 

5/4 

Tromba No. 33-G 

82 

4 

Tuba No. 77 

83 


Vox Humana No. 80 
Tremulant 


ACCESSORIES: 

Two Crescendos 
Couplers as usual 
Register Crescendo 
7 Pistons to each manual 
Movable console 


In the A^arious works of Audsley, great distinction was made be- 
tween the tonal designs of church, concert, chamber and theater organs. 
There must, of course, be some differences. As time goes on, however, 
there tends to be less difference between a large church organ, for ex- 
ample, and a large concert organ. Nearly all large church instruments 
are used for concert purposes on occasion, and should have sufficient 
solo stops of an orchestral character to insure adequate and satisfactory 
interpretation of orchestral transcriptions as well as pure organ music 
and also to accompany the services of the church. The concert organ 
should manifestly be designed for the interpretation of orchestral tran- 
scriptions and organ music equally. Both church and concert oi^:ans 
should haA'e a good ensemble, and be capable of producing clarity of tone 
so necessary to the satisfactory interpretation of contrapuntal music. 


TONAL CHAEACTBRISTICS OF CHURCH AND CONCERT OROANS 


Mr. Meyrick-Roberts, in his interesting description of the Liver- 
pool Cathedral organ, makes some general remarks concerning what 
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should be the tonal contents of any large organ that are certainly 
apposite at this time in considering general characteristic of tonal de- 
sign of large church and concert instruments. He states that : 


In any large organ the under>mentioned 
tone qualities are looked for, and are gen* 
erally to be found: 

First of All 

Foundational Diapason tone on the Greal 
Foundational Geigen tone on the Swell 
Dulciana (sometimes Salicional) tone on 
the Qioir 

Stopped* flute tone (Lieblich) in various 
departments 

Open (and general flute tones) and Har* 
monic Flutes 

Gamba (old fashioned stringy tone) and 
modern Violes 

Tibia tones, which must be classed as pow- 
erful Wood Diapasons of a beautiful 
tonal quality 

Stopped ^'Diapasons’* (as apart from 
Stopped Flutes) 

Reed Stops 
Chorus Reeds of the Great 
Chorus Reeds of the Swell 
Orchestral (imitative) Reed stops 
Pedal Reed stops 

Heavy pressure Reed tones, Tromba and 
Tuba tones (enclosed or unenclosed) 
Each of these classes of tone should be 
found in any fairly large organ of to-day. 
On the Great Organ the Diapasons, which 
form the foundational and principal tone 
upon which the whole tonal structure is 
built up, should be very adequately repre- 
sented in 16 ft., 8 ft., 4 ft, and 2 ft. 
pitches in sufficient number of tone; and, 
to avoid monoton v (and worse evils) in 
various shades of tone and scaling. This 
is the primary and most important tone in 
any and every organ. After this tone has 
been sufficiently well supplied, the Flute 
tones— open, closed and harmonic— can 
very well be next considered. The claims 
of the old-fashioned stopped "Diapason** 
tone, i.e.. Bourdon 16 ft., stopped "Diapa- 
son** 8 ft., and the Flute Couverte 4 ft (as 
Willis now names the 4 ft. variety) have 
of late years been overlooked by many 
builders, and forsaken for more (per- 


haps) fanciful Flute tones; but it is diffi- 
cult to find any Flute tone that blends bet- 
ter with the Great Organ Diapasons than 
the old English stopped "Diapason** variety. 
It, of course, does not for one moment 
aspire to the tone of an orchestral solo 
flute: its true place is with the foundation 
stops, in whatever manual department it 
may be placed — the Great for preference. 

After this, the mutation ranks (by which 
is meant the ranks of pipes that give a 
sound other than uni.son, octaves or sub- 
octaves — i.e.. Quint, Nazard, etc) and the 
Mixture work demand our attention. There 
should be, according to the size of the or- 
gan, an adequate number of these ranks to 
blend with and enrich the Flue stops; and 
Mixture work to extend and to brighten 
up the Flue foundation, and thus form the 
Flue Chorus. That is, in other words, to 
give on the organ of today that charming 
old English effect, "Great, full to Mix- 
tures.** 

In the case of the Swell department in 
an organ of limited size, one may with 
good reason design this department by de- 
ciding what Reed stops are desirable, thus 
reversing the building up of the Great or- 
gan. The Swell is the Reed department par 
excellence and at the same time it is neces- 
sary that the Flue work should be de- 
veloped as far as possible on the same sys- 
tematic lines as the Flue stops of the Great 
Organ. 

The old English Choir Organ though 
seldom very large, was, as it should be, an 
Echo of the Great, the stops of which were 
repeated in the Choir department so far as 
circumstances would allow, the pipes being 
naturally of a smaller scale and as a rule 
brightly voiced. 

The Solo organ should be a collection oi 
Solo voices, as its name implies, with the 
dominating Tubas, Orchestral Reeds, and 
Strings. The Pedal organ should be capa- 
ble of furnishing a true and suitable bass 
of sufficient variety and power to balance 
properly the manual stops. 


These are the orthodox, time honored i^es for designing any large 
organ in England. They are sound to the core, b^ond a doubt. 
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TONAL CQABACTBBIBTICS OF RESIDENCE ORGANS 

Turning our attention to the consideration of the residence organ, 
I believe in soundness of design to a limited extent only. The follow- 
ing examples of residence organ schemes will show my views m this mat- 
ter. I most emphatically think there should be considerable difference 
between a residence organ and church or concert organ. On the other 
hand, in Mr. HMiry Willis’ mind there is apparently no distinction to be 
made. An organ is an organ to Mr. Willis. A good organ is one on 
which the compositions of Bach can be satisfactorily played. What 
more can one want? I think when it comes to a residence organ one 
can want a great deal more. 

In the following, I shall attempt to show that there are at least 
three schools of thought, when it comes to the tonal design of a residence 
organ : 1. To design it precisely like a church organ, and consider only 
the idea of playing true organ music upon it. 2. To design it to take 
the place of an orchestra, in interpreting chiefly orchestral music. 3. 
To compromise, and design an organ that will be reasonably satisfac- 
tory for any kind of music that might conceivably be played on an or- 
gan, with about equal consideration to ensemble and solo effects. 

Considering plan number one, let us see what Mr. Willis suggests 
along this line. 

In the March, 1929, issue of “The Rotunda,” Mr. Willis writes an 
article which he entitles “A Model Organ.” An oiganist friend of his, 
who he says is a very eminent organist, and himself put together and 
boiled down a scheme with a limit of some 30 stops w’hich they submitted 
as a model residence organ scheme. Both of them being purists, all 
manual extensions were barred absolutely, and it was taken for granted 
that only one 16' of full length could be accommodated. The specification 
they developed is reproduced below\ In justification for this scheme, 
Mr. Willis has the following to say : 

“The Great Organ is certainly as small as it could be — ^too small 
if anything — ^yet we have a twin Diapason Chorus (Bourdon, Open 2, 
Gemshom; Open, Octave, and Fifteenth) — a soft Open Flute and a 
Tromba: surely not so bad! For the Swell we have a scheme which, 
on the face of it, combines good variety with a classical build up, the 
Mixture (12, 15, 19, 22) taking its logical place in the ensemble and com- 
pleting it in the absence of a Clarion, the Twelfth being included in view 
of the absence of an independent Twelfth on the Great. 

“The Choir may appear an unduly ample one for a small organ — 
yet what is there that is redundant? Nothing to my way of thinking. 
The Mutations — ^Nazard and Tierce— were absolutely essential to our 
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Plate XXII. 

Liverpool Cathedral console. The photo from which our plate was made is from the excellent col- 
lection by Mr. Gilbert Benham. Stop-knobs are grouped, from left to right, in vertical rows : Swell, Bom- 
barde and Echo, Choir ei^losed and unenclosed. Couplers. Right side ; Couplers, Solo (enclosed String 
tone, and unenclosed), Great, Pedal enclosed and unenclosed. In addition to the groups of nine Pistons 
centrally located under the respective manuals, and the Adjuster to the right of each, there are the Bom- 
barde On and the Echo On, under the Echo treble, and the Solo Trombones to Great under the Great 
treble. 
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minds coming before the erstwhile ^indispensable’ Clarinet. 

“The Pedal is naturally restricted by the fact that only one full- 
length 16 ft. is permitted, and also that the SO-stop limit had to be borne 
in mind: in the ‘count’ purely derived stops having no pipes are not 
counted. Only one real Pedal stop is provided, the Contra Bass, to be of 
heavy and even pungent tone of weight and precision, the balance of 
stops being made up of suitable derivation from or extension of the 
Manual stops, with reasonable Pedal extension. 

“The lavish supply of couplers and pistons will not surprise those 
acquainted with recent progress in that Erection.” 

This scheme was sent to various organists and oi^an builders, not 
only in England but in France and America, and their comments are 
printed in part in “The Rotunda.” 

The premise upon which this organ was designed was, “that it 
should be capable of playing all true organ music, enabling the com- 
poser’s ideas to be brought out, and giving a real tonal balance and en- 
semble.” In this, I presume, it succeeds quite admirably. This seems 
a very limited use to make of a residence organ. 

It is furthermore inconceivable to my mind how an artistic residence 
organ could be built with a Great entirely unenclosed. Any of the argu- 
ments the unenclosed Great enthusiasts may make certainly do not ap- 
ply in the case of a residence organ. 

Turning from this scheme to perhaps the other extreme, I am sub- 
mitting a typical Skinner residence organ scheme that is installed in a 
large residence in Minneapolis. 

Here the premise was to build the smallest organ upon which all or- 
chestral transcriptions could be performed with the greatest amount of 
fidelity and effect. There is no attempt at building up an ensemble in 
the organ sense of the word, and therefore the one Diapason present is 
of small scale. But the variety of Solo Beeds present is extraordinary 
for an organ of only 12 sets of pipes and the idea of enclosing the Great 
Organ in two separate chambers in the most effective manner possible 
(as a study of the specification will reveal) is most ingenious. The en- 
tire Great Organ is duplexed and playable from the Swell keyboard. 
There is no independent Pedal stop, but three extensions and two unit 
Flutes. 

I wish to commend this scheme most heartily as being one of the 
most effective residence organs for the number of actual sets represent- 
ed that I know anything about, particularly for the automatic player. 
I listened to this oi^an for several hours, and heard many of the finest 
symphonies by Franck, Tschaikowsky, Goldmark, and others, reproduced 
with a most uncanny fidelity and effectiveness. I would not have be- 
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lieved it possible had I not heard it with my own ears. This scheme, 
by violating practically every English tradition and every possible prin- 
ciple of soundness of design which Mr. Skinner insists on in his church 
organs, is most extraordinarily successful as a residence organ, for 
playing orchestral transcriptions. Mr. Skinner states a residence organ 
is “something else again’’ from the church organ, and certainly 
demonstrates it in this instance and with a great deal of justification. 
It seems curious that Mr. Willis does not recognize some of the pur- 
poses for which it is desirable to use a residence organ, instead of de- 
signing simply a fair-sized three-manual church organ of the most solid 
and conservative type. He further limits himself seriously by lack of 
any unification, and thereby has 30 sets of pipes with one solo reed. 
This can only accounted for by the fact that he has been schooled in 
the traditions which Mr. Meyrick-Roberts so ably expresses, given in 
the quotation above. 

1 discovered on my recent visit to England that the Willis scheme 
was not installed in a residence but in a church in London. This, how- 
ever, does not affect the argument as to what Mr. Willis considers an 
ideal residence organ. The original scheme was specifically stated to 
have been designed for a residence. Because it happened to have been 
finally installed in a church where I found it to be most effective, does 
not prove or disprove its effectiveness in a residence, according to my 
theories of what a residence organ should contain. I was naturally dis- 
appointed in not hearing the Willis scheme in a residence,' where I could 
form my own final opinion of its merits for such a purpose. 

We come now to the scheme of the residence organ in my house in 
Evanston which, to the minds of several hundred organists who have 
either heard or played it, combines most nearly the requirements of 
both Mr. Willis and that other large group of musicians who consider 
that orchestral transcriptions are very desirable on a residence organ. 
There are enough sets of pipes in this organ to make a complete en- 
semble on both the Great and Swell Organs with a very complete Pedal 
Organ. There are also available all the orchestral wood-wind and brass 
necessary for orchestral transcriptions. This organ contains 28 sets of 
pipes and is, therefore, almost exactly comparable in size to Mr. Willis’ 
scheme. I submit it as a scheme having vastly greater usefulness and 
variety (and also much more artistic, being entirely enclosed) than the 
scheme Mr. Willis considers ideal. 

A large part of this additional variety was secured by not wasting 
valuable space in having independent sets of pipes for all the 4', 2 2/3', 
and 2's ; and yet the tonal balance is not in ally way upset. The domin- 
ating tones in the full organ are the two Diapasons, Octave, and the 
two chorus reeds. Trumpet and Tuba. These 5 sets of pipes, with the 
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extensions of the Tuba, produce a fine ensemble alone of great power 
and dignity. There is a great variety of flutes ; Doppel, Stopped, Clari- 
bel, Chimney, Spitz, Concert, and ample Strings for orchestral use, and 
all the Solo Beeds one can desire. 

This scheme has been developed only by determining in actual use 
what was most desirable and effective in a residence organ. It is sub- 
mitted as being the best compromise I know of between the austere, 
though completely sound, English scheme of Mr. Willis, and the almost 
purely orchestral sc}ieme of Mr. Skinner ; and it seems evident that the 
truth must lie somewhere between these two extremes. 

This ought to give ample food for thought on the residence organ for 
some time to come. 


THE AUTHOR’S SCHEME 
Residence of Mr. and Mrs. William H. 

Barnes at Evanston, Illinois 
Console by Austin, chests by Moller, cre- 
scendo shades by Casavant. Mr. Barnes 
^'assembled this organ from the work of 
the builders listed; much assistance was 
received in assembly and construction from 
Mr. Dan S. Wentz, formerly of the Mollet 
company.’’ The following manufacturers 
and builders are represented as indicated 
by initial letter in the stoplistr 

A — Austin Organ Co. 

D — J. C. Deagan Inc. 

E — Dennison 
G — Gottfried 
H — ^Hall Organ Co. 

J— J ohnson 

K — Kohler-Liebich Co. 

L — Kimball Co. 

M— M. P. Moller 
N — Meyer 
O— Odell 
R — Roosevelt 
PEDAL : 

32 Resultant f (Bourdon) 

16 Diaphone f 32 (L) 

Salicional p (Swell) 

Bourdon mf 44 (M) 

Bourdon pp (Great) 

8 Bourdon mf 

16 Trombone ff (Great) 

GREAT: 

16 Bourdon p 97 (H) 

8 Diapason f 61 (M) 

Doppelflote mf 61 (G) 

Bourdon p 
4 Octave 61 (R) 

Bourdon p 
2 2/3 Bourdon p 
2 Bourdon p 


1 3/5 Bourdon p 

16 Contra Tuba ff 

French Horn mf 
8 Tuba ff 85 (L) 

French Horn mf 73 (G) 

Trumpet ff 61 (L) 

Clarinet mp 61 ((j) 

4 Tuba ff 
8 Chimes 20 (D) 

SWELL: 

16 Bourdon p (Great) 

8 Diapason f 73 (H) 

Viole d’Orchestre mf 73 (G) 

Viole Celeste mf 61 (G) 

Muted Viole pp 73 (G) 

LTnda Maris pp 61 (J) 

Claribel Flute mf 73 (A) 

Bourdon p (Great) 

4 Muted Viole pp 

Bourdon p (Great) 

Chimney Flute p (O) 

2 2/3 Bourdon p (Great) 

2 Piccolo p 61 (N) 

1 3/5 Tierce p 61 (N) 

8 Cornopean f 73 (A) 

Oboe mp 73 (H) 

Vox Humana p 61 (E) 

There is a synthetic Orchestral Oboe, 
drawn from the Viole d'Orchestre and the 
Tierce. 

ORCHESTRAL. 

16 Contra Salicional mp 61 (L) 

8 Gamba mf 61 (G) 

Dulciana pp 73 (G) 

Concert IHute mp 73 (M) 

Spitzfldte p 61 (G) 

Flute Celeste p 49 (G) 

4 Dulciana pp 

Concert Flute mf 
8 Cor Anglais mf 61 (G) 

Harp 49b (K) 

Vibra-Harp 49 b (D) 
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THE WILLIS SCHEME 
PEDAL: 

32 Sub Bass Resultant 
16 Contra Bass m 

Bourdon (Great) 

Quintaten (Swell) 

8 Contra Bass 

Bourdon (Great) 

4 Bourdon (Great) 

16 Waldhom (Swell) 

Trombone (Great) 
GREAT: Unexp«essive 
16 Bourdon sw 

8 Diapason 1 m 

Diapason 2 m 
Qarabella w 
4 Octave m 

Gemshorn m 
2 Fifteenth m 

8 ♦Tromba (heavy wind) 

♦In Choir Chamber 


SWELL: 

16 Quintaten sm 

8 Geigen Diapason m 

Aeoline m 
Voix Celeste m 
Rohrflote swm 
4 Viola m 

Flauto Traverso m 
IV Mixture 12-16-19-22 

16 Waldhom 
8 Trompettc h.t 
Oboe 
CHOIR: 

8 Violoncello m 
Sylvestrina m 
Hohlflote w 

4 Flute Couverte sm 
2 2/3 Hazard sm 
2 Piccolo wm 
1 3/5 Tierce sm 
8 Tromba (Great) 


THE MINNEAPOLIS SCHEME 
PEDAL: 

16 Bourdon 

Gedeckt 
8 Flute 

Flauto Dolce (Gedeckt) 

16 Trombone 

GREAT AND SWELL: Duplexed 

Chamber 1 : 

8 Diapason 1 61 

Concert Flute 61 
Flute Celeste 2r 122 

4 Flute (Concert Flute) 

8 Harp 61b 


Chamber 2 * 

16 C^deckt 97 

8 Voix Celeste 2r 122 

diimney Flute (Gedeckt) 
4 Flute (Gedeckt) 

2 2/3 Hazard ((Gedeckt) 

2 Piccolo ((jedeckt) 

8 French Horn 61 

English Horn 61 
Clarinet 61 
Trumpet 61 
Vox Humana 61 
Chimes 20t 


TONAL CHABACTBEISTICS OP THEATER ORGANS 


The theater organ has evolved along the lines suggested by Mr. 
Hope-Jones. The typical theater instrument is hi^ly unified. A tew 
builders designed such organs along more conservative and orthodox 
lines, though featuring numerous orchestral voices. TJnfortunatdy, 
such examples were not appreciated by the theater owner and thQr have 
now nearly all been superseded by the unit organ, even though th^ 
were obviously more artistic. Experienced theater organists have been 
trained to prefer a hig^y unified organ for the effects they require. 

My experience with theater units is like that of the majority of the 
ATiri«>ri<»jiii public — ^merely to listen to them. ^ To my ears, the larger 
units are capable of some very lovely solo effects but the general results 
are far from really artistic. 
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EXAMPLES OP TONAL DESIGN 

The basis of the typical unit scheme is a big hooting Flute, usually 
the Tibia Plena or Tibia Clausa. Without this stop and a sobbing 
tremolo the piece de reeistanbe of the theater organist would disappear. 
Next comes the Vox Humana, and then a pair of keen Strings. After 
this a milder Flute and aotter String will be in order. These softer regis- 
ters are unified ‘‘all over the place,” at all pitches on all manuals. The 
heavier toned stops are also unified liberally. When perhaps six stops 
have been provided of the more essential qualities for the theater organ, 
a Diapason of smne kind may be considered. This will usually be of 
smooth, fiut^ character. Then a Chorus Beed. Synthetic stops, pro- 
duced by a combination of the unison and one or more of the mutation 
pitches of the soft Flute, or by means of the unison pitch of the keen 
String combined with the 12th or 17th of the Flute, are introduced in 
lien of solo Seeds in the smaller units. 

The organ just outlined is a fair specimen of the small theater 
unit. It will not ordinarily exceed eight ranks of pipes. Such an organ 
is habitually advertised by the theater owner as costing from f20,000 
to 150,000 in accordance with his estimation of the gullibility of the 
public. In reality, its cost should not exceed fl0,000. The highly in- 
fiated advertised values of theater organs and the general air of mystery 
surrounding them has given the public false and exaggerated impres- 
sions of the true value of the theater unit among really musical instru- 
ments. 

In spite of the theater organ’s striking defects, the demands of the 
theater organist for excessive speed in the key, stop and expression 
pedal action in the organs they play, have resulted in improvements in 
all classes of organs mechanically. In this respect such organs have 
contributed to the art of organ building. The theater organ is respon- 
sible, at least indirectly, for many valuable mechanical improvements, 
though when viewed from the standpoint of legitimate organ design, 
it may be said to be a “total loss.” 

liaiger examples of this class include more solo Seeds and usually 
another big Flute. The largest ones seldom exceed twenty sets of 
pipes. The Soxy Theater in New York and the Chicago Stadium are 
two exceptions. Both of these contain approximately fifty ranks. The 
latter has been advertised as the “largest organ in the world.” As a 
matter of fact there are probably one hundred larger throughout all 
parts of the country, though perhaps none louder. 

In all theater units, in addition to the pipes we have enumerated, 
a feature nearly as important is the “traps” and percussions. Harp, 
Chimes, Glockenspiel, Sleigh Bells, Wooden ^arimba. Xylophone, and 
similar devious are common. The “traps” include Bass Drum, Snare 
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EXAMPLES OP TONAL DESIGN 


Drum, ChineBe Block, Gong, Sand Paper, Bird Calls, Taxi Homs. 
Thunder and Air Plane Noises, Locomotive Whistle, and other effects. 
Good theater organists have learned to make highly ingenious, and even 
artistic use of some of these percussions and “traps.” They certainly 
add variety ev«i if thqr are not strictly speaking organistic. 

Another important difference between theater oigans and the more 
Intimate variety lies in the manner in which the tonal forces are en- 
closed. The stra%ht organ normally has each manual division enclosed 
in a separate expression chamber. With the unit scheme, where no 
stops have a “home” manual to which they really belong, it is customary 
to enclose pipes by families of tone. Large units may have four separate 
enclosures, causing such an organ to be flexible and expressive to a 
greater degree than the straight organ. Such a method of enclosure 
was originated by Mr. Mope- Jones. 

It is not my intention to be unsympathetic in describing theater 
units, but certain features, particularly the h3rx>erbole, to use a mild 
word, that is habitually used in describing their virtues as well as their 
cost by the theater owner is a bit annoying. I find it also annoying to 
listen to them, unless they happen to be played by a real artist, of which 
there may be half a dozen in the entire country. I have endeavored, in 
spite of this to give a fair presentation of the chief characteristics of 
such organs. The maximum variety of solo effects for a given number 
of ranks is the principal end and aim in such instruments. 

A large unit organ that has the saving grace of a real ensemble as 
well as numerous solo effects is the one designed by Senator Emerson 
L. Bichards in the Atlantic City Convention Hall Ball Boom. Mr. 
Bichards has provided here a real Beed Chorus as well as a twin Dia- 
pason Chorus in addition to all the material that can delight the heart 
of the theater organist. This organ is therefore a most useful instru- 
ment, as it wiU satisfy both concert and theater players. 

The tonal content of this organ is presented below. It should be 
noted that in common with all unit organs, the majority of the voices 
in this scheme are available at several pitches on the Pedal and each of 
the manual divisions, though these various derivations are- not listed. 
To do so would require several additional pages. 


ATLANTIC CITY. N. J. 

CONVENTION BAIX BALL ROOK 
W. W. KIMBALL CO. 

Unit organ designed by Senator Emerson 
L. Richards. 

SUMMARY 

V 42. R S5. S 288. P 4139. 

6 Percussion. 11 Traps. 

Pedal: 39 stops; Second Toudi for traps 


Accompaniment: S3 stops; S-T 14. 
Orchestral: 71 stops; S-T 14. 

Solo: 61 stops. 

Bombarde: 36 stops. 

Total First Touch: 260 stops. 

Total Second Touch: 28 stops plus tnuts. 
CONTENT 

Data included in this order of mention: 
number of pipes, wind pressure, scale 
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Plate XXIV. Unique console of the largest organ in the world in the Wanamaker Grand Court, Philadelphia. Designed by Charles 
[. Courboin and built in the Wanamaker Shops, under the supervision of George Till and William Fleming. 


EXAMPLES OP TONAL DESIGN 


^Indicates pipe-work in the left chamber, 
all other in the right 
32 Bombarde 97 2^^ 16'' 

16 Tuba 97 26" x llji 

■^Diaphone-Phonon 86 16" 14x14 
♦Trumpet 85 15" 7>4" 

Post Horn 86 15" 6}4" 

♦Oboe Horn 86 10^ 6J4'' 

♦Tibia Qausa 97 10" 11^x9^ 
♦Stopped Flute 101 IdT 7J<x6 
Viola Diapason 86 lO'' 36 
♦Violin 97 10" 48 
8 Diapason 85 16^ 41 

♦Qarabella 86 10" 53^x6)^ 

Flauto Dolce 85 lO'' 47 
♦Gemshorn 86 10^ 46 
Qarinet 73 10" 1 15/16 
♦English Horn 61 10" 5'' 

♦Kinura 61 10" large 
♦Vox Humana 73 10" large 
Cello 73 15** 53 
Cello Celeste 73 IS'' 53 
♦Violins 2r 73 10" 60 
♦Viola 85 10" 66-59 
♦Viola Celeste 73 10" 55-59 
Straight 

8 Diapason 73 10" 39 

♦English Diapason 73 10" 43 
♦Muted Diapason 73 10" 40 
♦Melophone 73 10" 6^4x7^ 

Flute Ouvertc 73 10" 40 
Flute Celeste 73 10" 47 
Gemshorn Celeste 73 10" 46 
Brass Trumpet 73 15" 6}4 
Saxophone 73 15" 2}^** 

French Horn 73 15" 7}4" 

Orchestral Oboe 73 15" 2}^** 
♦Orchestral Strings 2r 134 10" 63 


♦Orchestral Strings 2r 134 10^ 66 
♦Muted Strings 2r 134 10" 60-76 
4 Major Octave 73 10" 62 
♦Octave 73 10" 63 
2 Major Fifteenth 73 10" 65 
VII Grand Mixture 611 10" 
12-15-17-19-22-26-29 
V ♦Mixture 306 10" 

16-19-22-26-29 
Percussion : 

Piano 
Celesta 
Xylophone 
Glockenspiel 
Chimes 
Vibra-Harp 
Traps : 

Bass Drum, Cymbal, Snare Drum, 
Chinese Gong, Castanet, Tambourine, 
Wood Block, Tom-Tom, Triangle, Birds, 
Sleigh Bells. 

ACCESSORIES 

Couplers i 24 First Touch, 2 Second Touch. 
Tremulants: 7. 

Crescendos : 

Right Chamber 
Left Chamber 
Register 

Combination Pistons: 48. 

8 for each manual division, the Pedal 
8 being operated on the Second Touch 
of the manual pistons. 

Tutti Cancel. 

Piano Sostenuto on Second Touch of the 
Pedal Keys 
Tremulant Cancel. 

Traps Cancel. 

Crescendo Coupler. 
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CHAPTER 13. 


TRANSFERENCE of STOPS 
"unification'' 

U ndoubtedly, one of the most Wghly controversial questions in 
present day oig^an building in America is the one relating to the 
subject known as "unification.” There have been endless argu- 
mmits for and against "unification” published in "The Diapason” and 
the "American Organist” for many years past. The matter does not 
appear to be any nearer a solution than it was some years ago, though 
some of us may have changed our ideas in the meantime. 

Before ta.lring up the subject of "unification” and defining what we 
mean by this term, we shall take up the simpler matter of the transfer- 
ence of stops from one keyboard to another. 

Until the introduction of the tubular-pneumatic action, it was sel- 
dom if ever possible to play a stop or set of pipes belonging to the Swell 
Oif;an, for example, on the Great Organ independently, and without the 
use of couplers. By means of a systan of double stop action (which is 
described in our various chapters on organ action in detail), it is pos- 
sible to play any or all sets of pipes perfectly independently on either 
one or both of two different keyboards. This plan should never be used 
simply in an effort to make an insufficient number of stops suffice for a 
large building. On the other hand, such a plan in the case of a small 
organ, or even in lai^er organs to render certain stops available inde- 
pendently, on more than one keyboard, is frequently of very great ad- 
vantage in adding to the number of tonal effects that are possible. No 
argument can be advanced that this practice can in any way upset the 
tonal balance of the organ, or in fact affect the full organ in any manner 
whatever. It is merely a plan for placing the tonal resources at the 
most convenient disposal of the organist. 

Hope-Jones is usually credited with having developed this plan of 
transference of stops or "duplexing,” as it is commonly called. Mr. 
Skinner refers to the idea as rendering a particular stop “interd^ge- 
able” between two 'manuals. So much then, for the plain duplexing of 
stops between manuals. To adopt such a plan certainly involves no 
artistic violations of any sort in the tonal schOTie of the organ, but 
rather TnalrftH the limited resources of a small organ available to greater 
advantage. The only possible question of the advisability of this pro- 
cedure that can be raised is whether the additional cost of the me- 
chanism involved in doing this duplexing is worth as much or more than 
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tile additi.OBal pipes tliat might be purchased with the same amount of 
money. This is a matter for the designer of the organ to determine, 
when all the circumstances of the installation are known. 

Coming now to the really controversial matter of uniflcatibn. 
Originally this term meant a scheme of treating the entire organ as a 
single unit and making it possible to draw any or all of the stops on aU 
of the k^boards at any reasonable pitch. This plan was originally an- 
nounced before the Royal Coll^ of Oi^anists in London by Hope-Jones 
at his lecture delivered on May 5, 1891. Unification now may mean that 
only one or two sets of pipes in an organ are so treated. 

Mr. John Compton, the eminent English organ' builder, has appar- 
ently been about the only one in England to follow along the lines that 
Hope-Jones su^^iested. Mr. Compton is not only a voicer of organ pipes 
of the highest excellence, but an organ builder of extraordinary resource- 
fulness and skill. There is no question in my mind that if unification is 
to be extensively adopted in a church organ, the examples Mr. Compton 
has produced in England, as for instance in the Liberal Jewish Syna- 
gogue, London, are the finest of this type of organ in existence. 'Without 
a doubt the organ in this latter church is the most remarkable organ of 
twenty sets of pipes that I have ever heard. This organ is further de- 
scribed in our chapter on Specific Examples of Good Tonal Design. 

At this point, it should be observed that there is likely to be a cer- 
tain amount of confusion in the minds of some o^nists as to the dis- 
tinction and very real difference that exists between a unit organ and 
a straight organ with one or more unified stops. 

A true unit organ has its registers available at practically all 
pitches on all k^boards, including the pedal, and therefore nee^ no 
couplers in the ordinary sense. The various sets of pipes have no 
“home” manual to which they belong. The organ with ttome unified 
sets is a regular oithodox straight organ for the most part with one or 
more stops available at various pitches, on perhaps, more than one man- 
ual and pedal, but 'with the unified stops having a definite “home” man- 
ual to which they really belong. This is important to realize. Contro- 
versy arises when a few unified sets of pipes are introduced in an other- 
wise straight organ scheme, because organists are not clear on this 
point. As soon as the term “unit” is mentioned to them, they think of 
the compld^ly unified theater organ and make no allowances whatever 
for the unfinished and crude voicing that prevails in many theater or- 
gans. This combination is manifestly unsuited to church use and has 
been since its inception. On the other hand, a few soft unified 
voices do not destroy tonal balance or ensepible, but add additional 
color and flexibility. In truth, a great deal depends on the man at the 
console. 
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So far as I know, Henry Willis in England, the Skinner Organ 
Company and Casarant Preres in this country are Wilders who are such 
“Purists” that they are unalterably opposed to unification of any sort 
in a church organ and have stetidfastly refused to follow this practice 
in eveu a limited way. I know of no other American organ builders 
who have not, at one time or another, and in the case of some, made a 
practice of unifying at least one or more stops. It has become nearly a 
universal custom in American building, sometimes rightly and more 
often wrongly employed. 

I think we may grant at the outset, that, if space and money are 
ample, every artistic organist prefei-s the so-called straight organ, where 
every stop is represented by its own set of ])ipes, individually seeded and 
voiced to a nicety, to maintain a true balance and relation betAveen the 
16 and 4 foot registers and the 8 foot. There scarcely can be any argu- 
ment about this. Unifying should neA'er be adoi)ted in any form under 
these conditions. It is at liest a o-ompromise betAveen insufficient 16' 
and 4' and other registers not at unison pitch, or an ample supply of 
these registers when unification of certain 8' registers is adopted. In 
the very nature of things, these derived stops cannot exactly duplicate 
independent i>ipes. 

The difficulty is, that in a great majority of cases neither space nor 
funds are ample, and it then l>ecomes a serious question as to the best 
course of proc^ure. It must be obvious that twenty sets of pipes Avill 
require less room than thirty, and, if an organ of twenty sets is partly 
unified, it will haA^e approximately as many tonal effects as that which 
may be obtained from thirty or more sets where they are all “straight” 
stops. “Approximately” is the correct word to use, as the effect Avill, of 
course, not be exactly the same. In our chapter on The Tonal Design 
of the Organ, we discussed at length an organ ensemble and hoAV it is 
secured. A good ensemble is one of the most characteristic and desir- 
able virtues a church organ may have. It is not important in a theater 
organ and not so important in a residence organ, though quite desir- 
able. It should, therefore, be apparent that no stops should be unified, 
particularly in a church organ, that are going to tend to upset the tonal 
Wlance or create an imperfect ensemble. If the unifying is confined to 
only soft registers, such as Dulcianas, small scaled Flutes, and Gems- 
homs, and possibly a very soft mild String, then it is inconceivable that 
the ensemble of the organ will in any way be injured by such practise. 
When the more iwwerful toned stops are drawn, the tone of these lighter 
stops will be entirely swallowed up and practically inaudible, so what 
is done to them is of no consequence in the ensemble. 
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Plate XXVI. 

A view of the Echo Division of the organ in the Atlantic City Auditorium. This division is 
placed between the roof trusses of the mammoth building and speaks into the auditorium through 
a large grille high in the ceiling 
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TRANSFERENCE OF STOPS 

Where unification is extended to powerful stops, such as Diapa- 
sons (even to the second Diapason on the Great Oi^n), or Chorus 
Reeds, such as Trumpet or Tubas, or lai^ scaled Flutes, the ensemble 
is likely to suffer more. Even this faulty use of unification is practiced 
extensively. When unification is attempted intelligently and with dis- 
cretion, it is not objectionable and permits of much greater tonal 
variety, even though it is freely admitted that such extended stops are 
not as good as independent pipes. 

In reality, all that unification consists of, as applied to a single 
stop, is to furnish that stop with independent and individual octave 
couplers. Why it should be considered so inartistic and reprehensible 
to apply octave couplers to various stops individually, why one should 
be compelled to couple all the stops in use on a whole manual by means 
of the regular octave couplers, has never been quite clear to me. It is 
frequently more artistic and desirable to couple only one or more stops 
on a keyl^rd at 4' or 16', than to couple all the stops on the particular 
keyboard that happen to be drawn at 16' and 4' when the regular 
octave couplers are used. 

Probably one of the chief objections to unification of the more pow- 
erful stops is, that the octave couplers are caused to affect stops that are 
already played individually at octaves, thereby in effect creating a 
coupler which plays this stop two octaves above unison or two octaves 
below unison or even greater extremes from the unison pitch, in cases 
where the stop is unified at more than three pitches (a common prac- 
tice). This has the effect of’ upsetting the tonal balance of the organ 
seriously and makes the ensemble appear to have all top and bottom and 
no middle. Such inartistic use of unifying stops has been one of the 
chief reasons for their condemnation by artistic organists and builders. 
But organists should know more of the mechanics and should never fall 
into such traps — their ears alone could show them that the effect is 
wrong. 

No such objection can be advanced in the case of the softer toned 
stops recommended. If bolder toned stops must be unified, thqr should 
preferably not be affected by the regular octave couplers of the organ. 

Unit stops, to be really successful, properly should diminish in 
power towards the top and increase in power toward the bottom, a con- 
dition which is almost the reverse of what obtains in the case of a stop 
used at one pitch only. ’If the bass of the unit stop is to be available on 
the pedal (as is nearly Always the case) , or otherwise the cost of unifying 
is not justified, it must necessarily be heavy in the bass portion to make 
a suitable pedal stop. Particularly the bottom octave must be heavy if 
the stop is of any great power on the manual. It is not desirable to have 
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the four foot octave of a Flute as powerful as the eight foot unison tone 
and, therefore, the stop should decrease in iwwer upwards. A unit stop, 
therefore, is somewhat of a hybrid or composite in scale and power when 
most artistically developed. These difficulties are not encountered in 
the case of soft toned stops, as already suggested, as they may be k^t 
approximately the same strength throughout the compass without any 
modification, with reasonably good results. 

Another type of duplexing that is very useful in some ways is that 
which is employed to make the same set of pipes available at octave and 
unison pitches or sub-octave and unison pitches on the same manual. 
Also, if a duplex chest is provided, a stop may be played at unison 
pitch on one manual and an octave higher or lower on the other. This 
can be accomplished with small expense and little mechanism as com- 
pared with that required for the actual unifying of a stop, and is fre- 
quently more justifiable from this point of view than to adopt unification. 

Unless a stop is going to be used at least four different ways, as for 
example, unison pitch, octave above, octave below and on the pedal, it 
does not pay to unify it. The cost of additional mechanism for such 
limited use is as great as it would be to put in individual pipes, which 
are always preferable when space is available. 

In residence organs, unifying and duplexing may be r«iorted to 
freely. The 8kinner Organ Company, in the case of tWr residence or- 
gans, frequently add two or more unit stops and much duplexing. The 
results amply justify them in doing this. 

In theater organs, it is taken for granted that all stops shall be 
unified to a greater or less extent and this has become standard with 
this type of instrument. Here, ensemble is of small importance. 

To sum up, unification in a church organ should be confined to soft 
and unobtrusive registers. If extended to more powerful stops, and 
these latter are not affected by the octave couplers, no injury to the tonal 
balance or ensemble will occur and considerable may be gained in flex- 
ibility and variety. Unification and duplexing may adopted to a still 
greater degree in residence organs, with advantage, and it is standard 
practice in theater organs. 

Another form of unifying though called by the euphemistic name of 
'‘Augmented Pedal,” is almost universally practiced by American 
builders, as well as English. Mr. Skinner, in his work on “The Modem 
Organ,” has this to say for the Augmented Pedal : 

“The Augmented Pedal” is supposed by many, including a few or- 
gan builders, to be a makeshift or form of swindle intended to d^raud 
the unwary. It is for this reason that the following explanation is 
given. 
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The idea of the Augmented Pedal is not new. It originated in Eng- 
land and the idea is at least thirty years old, probably more. 

It consists of a construction that permits of drawing the pedal 
stops at either sixteen or eight foot pitch. 

There is a fundamental reason why this is good practice with re- 
gard to the pedal organ and radically wrong when applied to the man- 
uals. The manuals are played in chords, the pedal idiom is one note at 
a time. In the common chord of “C” on the manuals, if a four foot stop 
be taken from an eight foot stop, there will be, if both are drawn, one 
“0” less sounding than if both stops were complete in themselves. In 
the event of larger chords, doublings and omissions are more pro- 
nounced. This is, of cov/rse, the case with ail manual octave couplers. 

With the pedal organ, the conditions are wholly different as chords 
are seldom played on the pedals. It is, therefore, clear that the effect 
of an eight foot stop is not discounted by any probable use of its sixteen 
foot relative. In the construction of the Augmented Pedal, all the stops 
to be augmented are carried one octave higher in order that the scale of 
the stops of eight foot pitch may be complete. 

The italics are mine, and are important to observe, for nothing more 
serious happens musically whai an octave coupler is applied individual- 
ly to a certain stop, than when an octave coupler is applied to a whole 
manual. All builders and organists seem to be agreed in the liberal use 
of manual octave couplers, except on the Qreat Organ. Intelligently 
unified stops afford greater variety and choice in the use of octave 
couplers than the manual octave couplers provide. This furnishes their 
justification and raison d’ etre. It must be observed that they cannot 
wholly take the place of additional pipes. Unification obviously cannot 
change or in anyway affect the tone quality of the pipes so treated, 
though some builders have endeavored to make the unwary purchaser 
believe it can, in some mysterious manner. If the time ever comes when 
organ purchasers have even rudimentary knowledge of organs, it will be 
impossible to put across such absurd ideas. 

Figures 43 and 44 are diagrams showing the principle of the aug- 
mented pedal and a wiring diagram for a unit stop. 

With the increasing interest and respect for a true pedal ensemble 
there is more demand for independent pedal 8 and 4 foot stops, instead 
of “augmentation.” Senator Richards has attempted to prove that 
independent higher pitched pedal stops are no more expensive to pro- 
vide than the additional switches and relays required for the extended 
pedal. Whether this is so or not, it will, I believe, increasingly become 
the practice in the future to have more independent pedal stops of 
octave and super octave pitch, especially in large organs. 
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LOCATION and SPACE REQUIREMENTS of the ORGAN 

O NE of the probl«ns that the designer of an organ (usually the 
builder) nearly always encounters is that of getting the proper 
amount of space and the most advantageous location for the or- 
gan. As a rule, architects are glad to co-operate with the organ builder 
by providing adequate space for the organ, but unfortunately many 
architects do not know what is required. Frequently, the plans of the 
church are completed before the organ builder is called in, or any other 
person sufficiently versed in organ matters to advise with the architect 
of the church. In such cases, it is nearly always found that inadequate 
provision has been made for the organ and it frequently becomes diffi- 
cult to make changes that could easily have been made had the architect 
been advised in advance. It is always desirable for those contemplating 
the building of a new church or other building in which an organ is to 
be placed to secure a competent adviser early in the proceedings to con- 
sult with the architect of the building as to just what is necessary. A 
great many mistakes and a good deal of unnecessary expense can there- 
by be avoided. 

Having assisted in the design and layout of some fifty organs over a 
period of years, I can speak from considerable knowledge of this subject. 
I find that many architects are inclined to think that space that cannot 
be used for any other purpose in the general layout of the church, not 
even for wash rooms, or Preacher’s study, choir rooms, or any other 
conceivable useful purpose, is assigned to the organ. Attic space, or 
space of awkward and irregular shape is frequently provided, that causes 
a great amount of difficulty to the organ builder in assembling the parts 
of the organ. This also causes very undesirable cramping and crowd- 
ing of the speaking parts. After all, if an organ is worth building and 
worth paying for, it certainly seems only proper that it be given an 
opportunity to sound at its gi'eatest efficiency. 

Undoubtedly, one of the most ideal locations for an organ is that in 
which the instrument stands in the auditorium entirely open on all 
sides. Formerly, such installations were frequently encountered. Or- 
gans were placed in the center of the front of the church with ample 
speaking space on both the front, sides and top. This manner of plac- 
ing the organ is fast becoming obsolete. Due to the general adoption 
of the Episcopal style of chancel, the organ is usually placed at one or 
both sides of the choir stalls. The ideal conditions, for this placing of 
the oigan, is to have a shallow chamber of Wnsiderable width, and a 
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large amount of height. An organ chamber of this general shape allows 
the instrument to be assembled so that no portion of it obstructs any 
other. Whmi great height is available, one or more divisions of the or- 
gan may be placed on top of the other, perpendicularly, the Swell over 
the Choir, and Solo on top of the Swell Organ (in the case of a four 
manual organ). 

This is not the most desirable arrangement, however, and should 
be avoided if possible. For the best results, all divisions of the organ 
should be on the same level, in order to avoid difficulty with tuning. It 
is almost impossible to keep the various se<*tions of the organ in tune 
together when they are on various levels. The temperature of the 
church does not remain even, particularly in the winter time when the 
upper portions of the church heat more rapidly, causing these sections 
of the organ to be sharper in pitch than the lower sections, unless the 
organ happens to have been tuned under exactly the same conditions, 
which is not apt to be the case. When all pipes in the organ are on ap- 
proximately the same level, they are usually found to be reasonably in 
tune with each other, even though the temperature is considerably above 
or under the point at which the organ was tuned. The ideal shape of an 
organ chamber is, “twice as wide as it is deep and as high as it is wide.” 

It is generally unwise when an organ is placed in a chancel loca- 
tion to open the side of the chamber towards the transept, particularly 
if the organ is divided on either side of the chancel. If this is done, 
people seated in a side gallery or transept will inevitably hear one side 
of the organ out of balance with the other, with very unpleasant effect. 
A divided organ should properly speak into the chancel from opposite 
sides, and allow the tone to have an opportunity to mix before it reaches 
the ears of the congregation. In any event, the best results from the 
organ are always obtained when its tone is directed towards the singers, 
so that the voices and organ tone are blended together, and do not come 
from disjointed and several removed locations. 

In locating a residence organ it usually is a difficult matter to obtain 
sufficient space for even a small instrument on the same level of the 
room from which the organ is to be heard, unless a special addition is 
built to the house for a music room. Nearly every home has un- 
needed space in the basement, part of which can be very advantageous- 
ly utilized for an organ chamber. It may be necessary to extend the 
depth of the basement floor for the part to be used to get sufficient 
height. Eleven feet is a convenient minimum in order to avoid mitering 
many of the longer pipes, though organs have been installed successful- 
ly with as little as eight feet in height. 

The author has made two such installations of a residence organ. 


209 



LOCATION AND SPACE REQUIREMENTS 

with good sized openings cut into the floor, immediately above a portion 
of the organ chamber in the basement. The expression shutters have 
been installed into these openings and the pipes stand directly beneath. 
This secures the most direct egress of the sound of the organ into the 
music room. It is, however, more customary to place the organ back of 
the tone openings and arrange the shutters vertically instead of hori- 
zontally, using the space beneath the opening simply as a tone chute. 
The idea of this is to prevent dirt and dust from falling, through the 
tone openings directly into the pipes. This can be overcome by placing 
a screen of muslin directly l)elow the openings, with excellent results, 
as I have demonstrated. 

There is only one disadvantage in so placing an organ in a residence 
that I have discovered over a period of years’ use. This is the problem 
of overcoming the effects of the excessive changes in atmospheric condi- 
tions that occur between summer and winter. These changes are hard 
enough on an organ when it is placed at ordinary levels. The dryness 
that prevails in winter causes considerable shrinlmge in all the wooden 
parts and the dampness that is usual in certain months of the summer 
causes inevitable swelling of these portions. The organ can be adjusted 
for either dryness or dampness, but it will require further adjustments 
when these conditions change radically. 

By attaching spring Avashers to the screws that secure all the por- 
tions of the organ where wind is likely to escape, if the screws become 
loose, one difficulty of extreme dryness is considerably obviated. In a 
basement installation, extremes of dryness and dampness are even 
greater than in ordinary locations and it may become necessary to 
humidify the air in some manner in winter, and to use an electric fan 
or other means of drying the air in summer to avoid too great exti’emes 
in atmospheric lyimidity.* When these precautions are taken, an organ 
will work quite as satisfactorily in a basement location as any other. 
Occasionally residence or^ns are installed adjacent to a staircase, but 
inevitably in such cases the large amount of room that an organ re- 
quires has to be provided in portions of the house that are less desir- 
able or convenient to devote to such purposes. 

Another method of installing a residence organ is to place it in the 
attic, allowing the tone to And an outlet by means of a grill in the ceil- 
ing and through a stair-welL Such installations are not as satisfactory, 
ordinarily, as basement installations, as a larger percentage of the tone 
is likely to be lost before it flnds its way to where it is to be heard. It 
is usually a more difficult matter also to keep reasonably uniform tem- 

♦ThU happens to be the case in the vicinity of Chibigo, due to the proximity of the 
lake. Other places may have similar conditions. 
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peratures there, than in a baeement, particularly in the sununer time. 
A good rule to follow ie ao to place an organ that its tone may be free, 
and directly accessible to the place where it is to be heard. 

The tone of an organ can be made to go around comers and follow 
devious paths, but all such obstruction and interference with the di- 
rect egress of the sound creates considerable loss in volume. This can 
be partially compensated by higher pressures and excessively loud 
voicing. The results are never so satisfactory as when the tone can pro- 
ceed more freely and with more normal speech of the pipes. 

Another matter that should be considered by architects in r^ard 
to organ chambers is the material which is to form the walls of the cham* 
bers. Whether part of the organ is to be left without expression, or 
whether all the pipes in the chamber are to be enclosed behind shutters, 
is immaterial to the consideration that should be given to the walls 
themselves. Under ordinary conditions, walls made of hard patent 
plaster are quite successful in sound reflecting properties. Where a 
greeter amount of reflection is desirable, Keene cmient is sometimes 
used. In no event should rough or sand-flnished plaster be used, as par- 
ticles are apt to drop off into the pipes by vibration of the organ and 
such a surface is not so good a reflector of sound. Hard wood walls are 
sometimes desirable in a basement location, particularly as they will 
absorb part of the dampness. 

The wall surfaces should preferably be ns smooth and free from 
obstructions as possible. Some builders prefer to make the corners con- 
cave, thereby avoiding sharp angles. This does not appear to be of great 
importance, ordinarily. It is, however, very important that the oi)en- 
ings shall 1^ free to practically the top of the chamber in order that a 
very undesirable tone pocket shall not be created above the opening. 
This will cause an appreciable loss in the amount of sound which will 
issue from the chamber. Unlimited height above the pipes is not desir- 
able but simply enough for adequate speaking room. 

Mr. Leslie N. Leet, the former Technical Director of the Organ De- 
partment of the Aeolian Company,* has written an interesting mono- 
graph which appeared in various issues of ‘*The American Architect,” 
giving some particulars as to the organ sizes and space requirements for 
churches and auditoriums. Mr. Leet states, “The manual pipes of each 
organ division stand on a windchest in rows. The longer pipes, of cer- 
tain stops composed of pipes of large diameter and needing a large 
quality of wind, do not stand with the balance of the stop, but are set 
on separate chests of small size. Separate chests for the large pipes re- 
lieve crowding on the manual chest and amist in obtaining a steady 
wind condition for the smaller pipes. 
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Space requirements of the manual pipes of an average sized three manual 
organ. 



divisions. 


manual windchest, as constructed by practically every major 
builder in this country, is 8' 6" long. It varies in width as required by 
the number of stops that must be mounted on it. Allowing for the num* 
erous conditions that must be included in one manual windchest, it 
would not be safe to allow less than 9^' per stop in determining this 
width. There are many stops that may need but 5 " to 0* while others 
may require up to 11", but a check over several representative organ 
layouts has shown that the figure of 9" per stop will produce safe re- 
sults. The manual windchest, as stated hbove, is 8' 0" long and as wide 
as required for the number of stops to be included on that chest. In 
addition to the width of the chest, there should run parallel to it a walk- 
board for the tuner when servicing the organ. For practical reasons, 
this board should not be less than 16" wide. On three sides of the chest 
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one foot is inquired for space to hold the offset bass pipes ^ hich are not 
placed on the manual windchest chief) j due to their large size. 

**A basis has now beea established for estimating the Hi)aoe for esich 
manual division of the organ. The length is fixed by the length of the 
chest plus the extra foot needed at each end, the width by the number 
of stops multiplied by V* plus 15" for a walklxNird and one foot for a 
bass chest. These figures hold g(K)d for a division up to about 12 stops 
ovm* which it would be well to allow two feet on the three sides of the 
chests for basses and other large parts that nmy require extra room.” 

It now becomes nei^essary for the architect to know approximately 
how many manual stops will be required in the organ and how many 
divisions. This will vary, of course, with the money at the disposal of 
the church and it is almost imperative for the arcUtect to have some 
general idea of what the church proposes to spend for an organ before 
be can provide an adequate amount of space. In general, the small 
sised church, seating from three to five hundred people, will purchase 
an organ costing from five to fifteen thousand dollars which will con- 
tain a mifiimnin of five and probably a maximum of thirty stops. 

Mr. Xeet giver the following table, which architects may find to be 
of value, and will serve as a rough guide in any e^'ent. The size oi^an 

TABLE A** 


SIZE OF ORGAN (NUMBER OF STOPS) 


No. of Seats* 

Minimum 

Fair 

No. of Manuals 

100 or less 

5 

8 to 10 

2 

250 

a 

12 to 15 

2 

400 

8 

15 to 20 

2-^ 

600 

10 

20 to 30 

2-3 

800 

12 

25 to 35 

2-3-4 

1000 

15 

35 to 40 

2-3-4 

1500 

20 

40 to 45 

3-4 

2000 

30 

50 to 75 

3-4 

*-^Fot DOTimes of this table it is expected that the proportions of the building are normal 
for m number of seals. 

is admitted that few organists will 

agree that this table is of 

any value. 


that can be purchased for a givmi amount will vary greatly in accordance 
with the builder chosen. The same sized organ may be purchased from 
one builder for five thousand dollars, for which the highest priced 
builder will require double this amount, so that money at the disposal 
of the chnrdi is not a guide to the size organ that they will be able to 
install, until it is known somewhat definitely what builder they are con- 
skUning. 

It becomes a matter of considerable importance, therefore, in order 
that difficulty wiR not occur later, that the architect have something 
fairly specific frmn the church with regard to the plans for the organ 
before he can with any great cmrtainty provide suitable space. 
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The pedal pipejs require additional room beaideB that provided for 
the manual pipes. The amount of necessary space is given in Mr. Leet’s 
schedule B. 

«To find which stops should be used, determine how many pedal 
stops the manual stops require on the basis of one to six or seven and 
then take the required numbmr of pedal stops in order, starting from the 
top of this list. 


SCHEDULE B 


1, 

Bourdon 


16' 



44 Pipes 

2. 

Open Diapason 


16' 



44 Pipes 

3. 

Trombone 


16' 



44 Pipes 

4. 

Violone 


16' 



44 Pipes 

5. 

Diapason 


32' 



12 Pipes 

6. 

Bombarde 


32' 



12 Pipes 

7. 

Second Bourdon 


16' 



44 Pipes 

8 . 

Metal Diapason 


16' 



44 Pipes 

9. 

Bourdon 


32' 



12 Pipes 


(The stops containing 

44 pipes are intended to be played at 16 and 8 foot pitch.) 


The space required for these pipes 

with their chest work will be: 





Pipes 

Length 

Width 

Height 

1. 

Bourdon 

16' 

44 

is'e" 

s'e" 

WS" 

2. 

Open Diapason 

16' 

44 

12'<r 

2'6'' 

19*0* 

3. 

Trombone 

16' 

44 

10^4" 

1'4'' 


4. 

Violone 

16' 

44 

10^4'^ 

I'S" 


5. 

Diapason 

32' 

12 

18'9'' 

3'8'' 

34'»* 

6 . 

Bombarde 

32' 

12 

Id's" 


23*0’^ 

7. 

Second Bourdon 

16' 

44 

Same as 

No. 1 

smproximately. 

8. 

Metal Diapason 

16' 

44 

8'9'^ 

8'9'' 

21'a» 

9. 

Bourdon 

32' 

12 

IS'S" 

2'<r 

IS'O' 


• — ^Average mitered length. 

‘‘As these very deep voices of the organ require space for *^eak- 
ing room,’ at least the width given should be allowed in front of the 
stop throughout its full length. This speaking room should allow of 
unobstructed outlet to the tone openings for the organ. The detail of 
the speaking room and opportunity for the tones to escape is very 
important. 

“The heights given are for the pipes, with the exception of the Trom- 
bone and Bombardey unmitered. When height is at a premium and 
extra space in plan is available mitering the large pipes can be resorted 
to.” 

General plans will not flt all cases, but Figures 44 and 45 suggest 
possible sehmnes. In general, it may be stated that, if an architect can al- 
low a space 10' deq> by 21' high, he will have allowed the ideal propor- 
tions for a chamber and a size sufficient to accommodate an organ of 
average size for a church seating up to six hundred people. Two cham- 
bers 10' square and 2T high on either side of the chancel will be equally 
satisfactory. Chambers that are deeper than this should be avoided, ex- 
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Plate XXVIIL 

A section of the erecting room of Geo. Kilgen & Sons, St. Louis, Mo. Several windchests 
are shown before the top boards have been placed in position. 
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‘ cept in very large organs and height less than 13' should be avoided. The 
21' height suggested will permit of “double decking” the organ, that is 
placing the manual pipes on two levels. Large organs have been crowded 
and crammed into space of much less height than 13'. Evoi as low as S' 
and into undesirably deep recesses, but only at the expaise of the effec- 
tiveness of the organ, and the great inconvenience of the organ builder. 
Large churches will require proportionately larger chambers and per- 
haps the minimum sized chamber that should ever be provided where a 
pipe oi^an is contemplated, even in small churches, would be one KK 
square by 13' high or 1300 cubic feet. This would permit of the ready 
accommodation of an organ of some five sets of pipes which is about the 
smallest practical church organ. If the church cannot afford an organ 
as large as this, it is usually better off with a piano or harmonium. 
Such a size will provide ample speaking room and the opportunity for 
the builder to employ good sized scales without crowding. If much less 
room than the dimensions su^ested is allowed, the organ may be 
squeezed at the expense of speaking room for the pipes, and usually re- 
quiring smaller scaled pipes as well. 

The whole matter is one that will well repay the study of those con- 
templating the installation of an organ. The following axiom should 
be self-evident, but it is surprising hoAV often it is lost sight of, that if 
it is worthwhile for the church to spend its money for an adequate or- 
gan, it is worthwhile for the church to provide adequate space for the 
organ and a location where it will be heard to the greatest advantage. 
This also includes the provision of sufficient tone openings. 

In the case of residence organs where volume is not so essential, 
tone openings may be proportionately smaller than for church organs. 
An organ without sufficient tone openings will always sound subdued 
and bottled-up and somewhat distant, no matter if high pressures are 
employed or how loudly the pipes are voiced. 

Considering the disposition of the various divisions of the organ in 
the chamber, organ builders are not agreed as to whether it is more de- 
sirable to place the pedal pipes in front of the manual divisions or at 
the side or behind them. This is a matter for the individual builder 
to determine and does not concern the architect of the church. 

It has been my experience that it is usually desirable in the case 
of an organ which is entirely enclosed by expression shutters to place 
the Great Organ Diapasons immediately behind the shutters in the most 
highly advantageous position possible, and to place the pedal pipes at 
the side and back of the chamber. The tone of the pedal pipes can be 
forced if necessary with less injury than that of the manual pipes. 
Some of our builders make a practice of placing the pedal pipes in the 
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most advaatageooB position with Tegard to the opening and this has the 
adrantage of assuring a big pedal for the organ. If this is doim with- 
out being at too ^;reat expense to the mannal divisions, it may be worth- 
while. I should prefer to take my chances with the former layout 
These matters of actual layout of the organ, as has been indicated, are 
best left to the builder and his juc^^ment 
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Figure 49. 

A. G. 0. Measurements lof Console. 
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Figure SO. 

Measurements of Standard A. G. O. Pedal Board. 
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CHAPTER 16. 


A HISTORY of the ORGAN ACTION 

B efore proceeding with our account oi the history of the develop- 
ment of oigan actions and at the risk of heuog elemoitaiy to 
many, it may be wise to give a brief explanation of some of the 
technical terms that we shall use in this account. 

As everybody knows, the tone of the organ conies from Gie pipes. 
It was the custom to place the pipes of the lower notes of tiie Diapasons 
in the front of the organ for many years. These pipes many people be- 
lieved to be all that there were in the organ. The presmt day custom 
of placing the organ behind a screen or grills without any '‘show” pipes 
whatever does not give the interested observer an idea of what even the 
bass pipes look like unless he actually goes into the organ chambers. 

Hpes are of various diapes and sixes and vary in length from 32 
feet long, in large organs, up to pipes no greater in speaking length than 
3/8 of an inch. They are usually arranged in double ranks or rows upon 
a box of wind with valves directly beneath the top of the air box or 
wwdcheet, that permits air to enter the pipes when the k^s are depress- 
ed, with certain modifications as will be explained hereafter. Each of 
these ranks consists of a complete series of pipes of similar tone quality 
and called a atop or regieter. 

The word "Stop” in this connection refers actually to the rows of 
pipes and not to the stop knob at the console which operates the me- 
chanism bringing the row of pipes into play. Considerable confusion 
arises in the minds of the uninformed on this point as th^ are inclined 
to look upon the number of stop knobs or stop keys at the console as in- 
dicating the number of actual rows of pipes the organ contains. All 
of the reliable and competent builders in the United States at the pres- 
ent time make it very clear in the specifications which they submit to 
the intending purchaser of an organ exactly the number of sets of pipes 
that the organ will contain and do not permit such confusion to arise 
between stops and stop knobs. 

The average church organ built during the Nineteenth Century con- 
tained three or four windchests each with its quota of pipes and desig- 
nated as follows : 1. the Great Organ, cimsisting of the bolder and loud 
speaking stops, such as Diapasons, whose bass pipes frequmitly were 
placed in the front of the organ as part of the case work. Back of this, 
and usually elevated above the level of the Great Organ, was 2. the Swell 
Organ, all of whose pipes were contained in a wooden box with Venetian 
shutters in front, the opening and closing of which modified the tone. 
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Below the Swell Box was placed 3. the Choir Oi^an containiiig the soft 
speaking stops useful for accompaniment purposes and back of these 
divisions, or on either side, was 4. the Pedal Organ, containing the large 
pipes of the deeper pitches played by the pedal keyboard. 

It was seldom that a church organ exceeded three manuals for rea- 
sons that will appear evident as we describe the action. 

These various divisions of the organ make it possible for a much 
greater variety of effects where solo melodies may be played on one key- 
board, accompanied on another, or an entire change of tone quality may 
be obtained by alternating from one keyboard to the other, without a 
change of stops. Perhaps the origin of so dividing a church organ was 
the impossibility of supplying a large number of stops with wind from 
a single windchest. It will be seen from this that the average church 
organ is in reality made up of three or four small organs combined, 
under the control of one player. 

The windchest is an oblong box supplied with air under pressure 
from the bellows. The box contains the valves called “pallets” which 
control the admission of wind to the pipes. We are now describing the 
typical windchest that was invariably used with the tracker action. Be- 
tween the pallet and the foot of the pipe another valve is interposed 
called the “slider,” which controls the access of the wind to the whole 
row of pipes or stops. The pallet is operated from the keyboard by the 
key action. Every key on the keyboard has a corresponding pallet in 
the windchest and every stop knob operates a slider which controls a 
set of pipes, so that both the stop knob must be drawn, and a pallet 
must be depressed, before any sound can be obtained from the pipes. 

THE TRACKEB ACTION WINDCHEST 

Figure 47 is a front view, and Figure 46 a side view of the windchest. 
Wind is admitted by means of the wind trunk B into the interior of the 
windchest A. The pallets C, C, C, are held against the openings or 
channels leading from the windchest to the feet of the pipes, by springs 
underneath them. The spring S in our figure holds the pallet C against 
the opening into D. The pallet is drawn down by means of a wire, 
known as a pull-down, which passes through small holes in a brass plate 
affixed to the bottom of the windchest. This wire is connected with the 
keyboard by means of a series of mechanisms which we shall presently 
describe. The pallet is hinged at the back and guided in its downward 
motion by means of a guide pin. The top of each pallet is covered with 
felt and on top of this, soft leather to make it fit airtight against the 
grooves and to work quietly. When the pull-down wire is pulled down. 
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Four ways of making the mechanical connection between the keys and the pallet valves 
in the tracker action. In drawing 1, the motion is transferred by the sticker, B, to the 
lever, C and thence to the tracker, D, which connects with the pallet in the windchest 
Drawings 2, 3 and 4 show variatidns. (From G. A. Audsley, “The Art of Organ Build- 
ing.”) 

the pallet C is opened and air from the windchest A rushes through the 
channel D into the pipe above. However, the slider P which is a narrow 
strip of wood that is placed between the wood work G and H in such a 
manner that it may be moved backward and forward transversely across 
the chest may interfere with this. At the time the windchest is made, 
holes are bored through the top board or the board on which the pipes are 
placed, and the slider and the table part of the windchest, so that the 
holes in both the top board, slider, and table exactly correspond when 
the slider is in the open position. If, however, the slider has been' moved 
a short distance, usually 3/4 or 7/8 of an inch to one side, the holes in 
the slider no longer correspond with the holes in the top board and 
table and no air may be admitted to ^e pipes, even though the pallet is 
open. When the holes in the slider exactly correspond with those below 
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pipes, the stop, the handle of which controls the position of the 
slider is said to be out, or drawn ; when the holes do not correspond the 
stop is said to be in. Thus it is evident that when no stops are drawn 
no sound is produced, even though the windchest is full of air and the 

are depressed. 

The mechanism which connects the back end of the key with the 
pull-doum ^re of the pallet is shown in Figure 53, In its simplest 
form, it consisted merely of a small dowel of wood called a “sticker,” 
into which a small pin was driven at either end, that was fastened in a 
hole at the back end of the key, the top of which actuated the square, 
which in turn actuated the thin strip of wood called “tracker” from 
which the name tracker action is derived. The tracker had secured on 
one end of it a tapped wire (that is, threaded so a leather button could 
be screwed on), which connected with another square which in turn 
was the pull-down wire. Our illustration makes this clear. It was 
quite the principle of the old-fashioned bell pull that was mechanically 
operated, by means of wires and bell cranks. See Figure 53. 

Occasionally in place of the two squares and trackers for each 
note, a lever was introduced between the back end of the key and the 
pull-down wire which transferred the motion with even greater sim- 
plicity. The difference in the scale at the back end of the keyboard and 
the wider chest scale from which the pull-down wires proceed, required 
either the trackers or levers to be arranged in a fan shape. Actions 
were still further complicated by reason of transferring a number of 
the bass pipes to the opposite end of the windchest, instead of arrang- 
ing all the pipes in chromatic order from large to small. As this does 
not correspond with the way the keys progress regularly upward, the 
motion of the keys had to be transferred across the windchest by means 
of rollers, a series of which were called a roller board. All of these 
connections and joints (usually there were as many as six), were causes 
of friction between the key and the pallet. To overcome this resistance 
and friction a strong spring was required to return the pallet to its 
closed position. The pallets had to be larger in the bass end of the 
chest to supply the additional wind the larger pipes require, and as the 
area of the pallet was increased its resistance to opening was increased, 
by reason of the pressure of the wind against it. When the organ was 
a large one with many stops and the keyboards were coupled together, 
it required considerable exertion to bring out the full power of the in- 
strument, as the resistance of the air against the pallets increases with 
more stops drawn. Sometimes the organist^had to stand on the pedals, 
and throw the weight of his body on the keys to secure a big chord. All 
kinds of schemes were tried to overcome the resistance of the “touch,” 
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as the required pressure on the keys is called. The most successful of 
which was dividing the pallet into two parts which admitted a small 
quantity of wind to the groove or channel and thereby released the pres- 
sure before the pallet was fully opened. Naturally, with the tracker 
action, the weight of the touch was proportionately increased with each 
manual coupled to the one which was being played, and manual couplers 
were, therefore, introduced very sparingly. Most tracker organs having 
nothing but unison couplers tetween the Swell and Great and Choir 
and Great, though occasionally on two manual organs there were two 
couplers, coupling the Swell keyboard to the Great at both unison pitch 
and an octave higher. 

Some of the work of our best American organ builders during this 
period, as exemplified by Hook and Hastings, and Johnson and Son, in 
particular, was quite remarkable for its extraordinarily careful work- 
manship, and the surprising thii^ is that large organs of this type could 
ever be made to work at all. Unless the workmanship and material had 
been of the best, it would have been quite impossible to play upon a large 
tracker organ. 

In addition to perhaps the most serious disadvantage of the tracker 
organ, namely, the heaviness of the touch, especially with couplers added, 
the windchest also was never adequate to supply an even pressure of 
wind to the various rows of pipes. While there might be ample wind 
admitted through the channels for two or three stops, when all the stops 
were drawn there was a certain amount of “robbing” of the wind that 
caused the pipes to more or less flatten in pitch as not sufficient air 
could be admitted through the channel to properly blow all the pipes 
of a windchest. Leakage would also occur between the slider and top 
boards. To prevent adjacent pipes from sounding because of this leak- 
age when only one pipe was intended to sound, grooves or channels were 
cut diagonally between the various pipe holes of the bottom of the top 
board and the top of the table of the chest. In damp weather the slider 
would swell and in dry weather there would be too much leakage. 

With all of its difficulties, the tracker organ was a miracle of me- 
chanical skill for its time and I even now get a thrill out of being in the 
interior of a large tracker organ such as may still be found in France, 
when it is being played, and seeing all the squares, trackers and levers 
moving. I probably feel about this as one of my friends said he did 
about a merry-go-round, that he knew of “no other instrument ever in- 
vented that had so much machineiy devoted purely to pleasure.” Tracker 
organs have practically not been built in this country for the past 
twenty years. They are nearly extinct, though occasionally a small one 
is still manufacture. An oi^an building friend of mine, while visiting 
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a cartain builder’s factory recently, saw a small new tracker organ 
sta n ding on the floor of the erecting room and remarked that ‘Qiere was 
a tradcer organ that hadn’t been used yet.” They are indeed a rarity 
now, Oiougb tised tracker oigans of all d^rees of age are the chief source 
of income of some organ rqtair men, even today. The trackers have a 
way of breaking and many other da'angements are possible. With the 
reliability that the electric organs have developed in recmit years, it 
se^ns odd that it was ever thought that a tracker organ was more reliable 
than the modem electro-pneumatic organ. 

In England, the windchest I have just described is still clung to by 
some of the builders, strangely enough, though all of their leading 
builders have adopted the electro-pneumatic action as standard for 
some time past. 


THE BABKEB LEVEB 

The next stage in the development of the organ action occurred 
when an organ builder, in the city of Bath, England, named Charles S. 
Barker, in the year 1832, invented a contrivance known as the pneuma- 
tic lever. This device used the force of the organ wind itself to over- 
come the resistance of the pallets in the windchest to the key action. 
It consisted of the introduction of a small bellows about nine inches 
long and varying in width between one and one-half and three inches, 
that was inserted in the middle of the key action. The exertion of de- 
pressing the key was then reduced to the small amount of force required 
to operate the very small va^e which in turn admitted wind into the 
little bellows. The bellows, upon being expanded by the wind pres- 
sure, pulled down the pallets in the windchest, thereby doing all the 
hard work. 

Our Figure 54 shows the introduction of this device as improved 
by the eminent English organ builder, Mr. Henry Willis. “When either 
the finger or foot is pressed upon a key connected with K the outer end 
of the lever QG is pulled down which opens the pallet P. Compressed 
air in the box A thm rushes through the groove BB into the bellows 
CC which rises and lifts with it all the action attached to L. As the 
top of the bdlows CC rises, it lifts open the throttle lever D regulated 
by the wire M which prevents the ingress of any more compressed air 
through BB with the action of the key on the lever GO. When the 
bellows CC opens, the double acting waste valve E closes, and the tape 
F hangs loose. The compressed air, therefore, cannot escape. On the 
other hand, when the key raises the outer end of G the tape F becomes 
tightened and opens the waste valve permitting CC to drop into its 
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Figure 54 . 

One of the ori^nal forms of the Barker lever. Its 
operation is described in the text. 


closed position, and no more compressed air flows through the pallet P.” 

This device enabled the organ touch to be as light as that of the 
piano and eventually proved revolutionary in its influence by rendering 
possible extraordinary developments. When it was flrst invmited and 
for many years ther^ter, it was very much ignored and opposed by 
the English organ builders. Barker had to go to France and demon* 
strate the value of his device to Cavaille-Coll who, together with Willis, 
joined in its development and eventually all difficulties were overcome 
and the pneumatic action was brought into general favor. It was not 
used, however, mccept for large organs for a good many years. Modifl- 
cations of this Barker lever were quite generally employed in large 
tracker organs built in this country up to within thirty years ago. 

THU TUBTJLAB PNEUMATIC ACTION 

Even when the Barker lever came to be adopted for use in large 
tracker organs, it was always a matter of great difficuliy to run trackers 
for large distances, particularly where a keyboard was placed in a re* 
verse position or at some distance from the organ itself. If the trackers 
had to be run down and qnder the floor and up to the other side, in the 
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Figure 55. 

Early form of the tubular pneumatic action. 


case of a divided organ on either side of a chancel, it necessitated the 
transfer of the motion of the keys by direct mechanical means for a 
large distance, with many attendant difficulties. 

Dr. Gabriel Bedart of the University of Lille, Prance, apparently 
has brought to light the fact that the first tubular pneumatic action was 
constructed under Moitessier in France in 1835 and was designed upon 
the exhaust principle. Henry Willis built an organ for St. Pauls Cathe- 
dral, London, in 1872, which was divided in two sections, one on each 
side of the junction of the Choir with the dome, at an elevation of about 
thirty feet from the floor. The keyboards were placed inside one por- 
tion of the instrument into which he introduced the first tubular- 
pneumatic action in England. 

In the tubular-pneumatic action an impulse of wind is made to 
travel through a series of lead tubes of moderate diameter between the 
end of the key and the Barker lever. The tubular-pneumatic action -vras 
reasonably satisfactory where the distances were not excessive between 
the keyboard and the organ, fifty feet bmng about the limit of usetul- 
ness of this tyi)e of action. 

Sir John Stainer was the organist at St. Paul’s at the time this ac 
tion was introduced and describes it as a “triumph of mechanical 
skill,” whereas the eminent English organist; Mr. W. T. Best, said that 
whmi this type of action was used for concert organs it was a “complete 
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Figure 56 . 

The pneumatic stop action applied to the operation of a slider wiPdclMst. 
Compressed air is contained in chamber VM at all times. The stop nsC O, 
actuates the valve. N. In the position shown air will pass through the channel, 
H. into the pneumatic, A. At the same time the compressed air is pneumatic, 
B, will be exhausted through the channel, J, through the opening, I. in to the 
atmosphere. By this means the slider, 8. can be moved to right or left, in ac- 
cordance with the position of the valves. (Audsley, “The Art of Organ Building) 


failure,” “You cannot play a triplet on the Trumpet” and considered it 
“the most damnable invention ever placed inside an organ.” 

These actions were quite freely introduced into many important 
English organs especially by Henry Willis and Sons, and this firm 
brought them to a high degree of perfection. Some of the tubular- 
pneumatic actions I played, on very old organs of this famous make in 
London, when I was there a few years ago, were quite remarkable for 
their speed and efficiency. Figure 55 illustrates this type of action. 

Tubular-pneumatic actions were never so much used in this country 
for some of our American builders jumi>ed at one step from the tracker 
action, or tracker action with Barker lever, to some form of electro- 
pneumatic action. Most of the tubular-pneumatic organs which have 
come to my notice in this country were not models of reliability and 
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had maiQr drawbacks. The Kimball Company made a reasonably 
sacoeisM tabala^pneamatic oifiaiii many examples of which are still 
extant. It is obvious that since pneumatic impulses travel relatively 
slow, a speed which does not exceed 1100 feet a second, that no tubular 
action could be mitirely satisfactory when the distance between the 
and the organ is large, even though the action may be very perfect in de- 
sign and wor kmanship . In the case of large organs where necessarily 
some of the tubes are short and some have to be very long, it is impossi- 
ble to procure simultaneous speech from all the divisions of the instru- 
ment. 

The tubular-pneumatic action has been abandoned by American 
builders the past twen^ years in favor of the electro-pneumatic action, 
except in the case of very small organs where a simplified form of the 
tubular-pneumatic action may be employed and save the e^qpense of gen- 
erator and magnets. It is used in such cases merely for economy and 
not becauce the tnbular-pneumatic action can compare with modenii 
electro-pneumatic. Gasavant still build a number of two manual tub- 
ula^pneumatic organs, though they were among the first builders to 
adopt electricity. 



Figure >7 
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A HISTORY of the ORGAN C50NS0LE 

B efore entering upon a description of the individual types of or- 
gan action employed by tiie various American builders, some gmi- 
eral remarks should be made relative to the organ console or key- 
board. Previous to thirty years ago, it was not customary to have the 
console a separate or detached portion of the organ. In modem oi^ns, 
however, it is almost invariably detached, and at a greater or lesser dis- 
tance from the organ itself, in accordance with the circumstances. It 
should be placed where the organist can best hear his choir and organ. 
Small tubular-pneumatic and some electro-pneumatic organs are built 
even now with the console as a part of the organ proper. Occasionally 
tracker organs (or tracker organs with Barker lever) had a separate 
console, but this complicated the mechanism to such an extent that 
such a disposition of the console was rare, unless a very large or impor- 
tant instrument was built, or in other special cases. 



Figure 58. 

View of the pedal couplers used in the tracker action. When a pedal key is de- 
pressed, it draws down the tracker, W, which moves the lever, O, in turn raising the lever, 
Q, which rauses the Stidcers, R, S, T, which raise the bade ends of the manual keys. When 
the stickers are moved into the position, shown in the dotted lines, they may be raised with- 
out affecting the manual keys. (Audsley, "The Art of Organ Building”) 
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TH> TBAOXSB ORGAN OONSCO^B 

In the laical tracker oi^;aa, the oonaole oonahtted simply of the 
k^boards (both manuals and pedals), the draw stop knobs (with per* 
haps some combination pedals for moving a group of the draw stops at 
one time), and the couplers, for coupling the various keyboards to- 
gether. There was also a Swell Pedal, inconvoiiently placed at the ex- 
trmne right All controls w«re ordinarily placed in a central position 
at the front of the organ case. The various motions of the keys and 
draw stops were transmitted directly to the pipe valves or sliders, as has 
been previously pointed out in our chapter on Organ Actions. 

The only matter that should further be noted in regard to the 
tracker organ 'console (or, in reality, simply k^boards), is the means of 
couplii^ the various manuals together and the pedal keys to the man- 
uals. This was accomplished as phown in Figure 58. It will be noted 
from the drawing that the pedal keys were coupled to the manuals by 
means of trailers and a system of levers; — ^the bade ends of the levers 
corresponding with the manual key scale, and the front ends corre- 
sponding with the pedal key scale which is, of coarse, much greater. 
These levers were, therefore, arranged in the form of a fan, the back 
Olds of which had a series of oblong strips of wood approximately one 
half inch by threesixteenths in thickness that passed through a perfor- 
ated strip of wood. The back ends of the manual keys were bevelled so 
that by drawing this perforated strip forward the complete set of 
‘‘stickers,” as these oblong strips of wood were called, would come im- 
mediately under the tails of the keys. When a pedal key was d^ressed, 
with the stickers in this portion the back end of the corresponding man- 
ual key would be raised at the same time. When the coupler is in the 
“off” position, the perforated strip is moved away from the back ends 
of the keys so that the pedal k^ on being depressed raise the sticker 
without affecting the manual keys. In order to put this arrangement 
on the tail ends of the upper k^board, they had necessarily to project 
further back than the lower keyboard. This involved drilling a hole 
through the top keyboard for the stickers of the lower keyboard to pass 
through, in order to transmit the motion of the lower keyboard to the 
windchest mechanism. 

The coupler system betwem the keyboards was simply a series of 
jacks attached to a strip of wood, each jack moving independmitly with 
the motion of the key, with sufficient clearance betwemi the two key- 
boards so that the lower k^ could be depressed without affecting the 
upper keys when the series of Jacks was in the “off” position. A small 
inclined block of wood was attached near the back end of each key of 
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Figure 5ft. 
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The Swell to Great Coupler used in the tracker action. The coupler it ihown 
in its On position. When moved in to die position shown by the dotted lines, it 
no longer acts on the Swell keys. (G. A. Audtley, “The Art of Organ Building.") 


the lower manual covered with leather. The Jacks could be brought up 
this incline by putting the manual coupler into the position. 
Figure 59 illustrates this. 

The distance between the back ends of the two keyboards with the 
jacks in this position was close enough to have the effect of joining the 
motion of the two keyboards. Upon depressing a key of the lower key- 
board, it would immediately impart its motion to the upper key. In 
all these forms of tracker couplers, the keys themselves actually moved. 
When the pedal keys are coupled to a manual, the manual keys actual- 
ly move down when the pedal keys are depressed. This was a guide to 
teginners in learning to play the organ as to what pedal notes were be- 
ing played. The modem organ action provides no such assisiance. 

The stop knobs, as has been indicated, operated the sliders on the 
top of the windchest, through a series of squares and levers. By arrang- 
ing blocks of wood on a series of the stop rods, back of the point where 
the knob passes through the stop jamb, and providing a roller or fan 
with arms attached to it that would engage these blocks, with a suit- 
able motion from an iron pedal to move this roller, a series of stops 
could be brought on with one motion of the pedal. The exact stops to 
be brought ‘*on” by a combination pedal had blocks secured to the stop 
rods that were to be moved. Combination pedals were frequently made 
double acting, with two sets of rollers so that by one motion, stops that 
were wanted were pulled out, and the ones not wanted would be pushed 
in. In nearly all cases the combination of stops so drawn or pushed 
in had to be fixed permanently. It was a very difficult matter to make 
any changes. 

It was usual iFor organs to have two or three combination pedals 
for each manual. These were permanent^ adjusted to draw progres- 
sively a soft cmnMnation, a meiso cmnbination, and all the stops on 
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that diviaion. Combinatiou pedals worked well when the stop knobs 
themselves worked moderately easy. When a series of sliders became 
damp, thereby causing them to work with considerable friction, a great 
amount of exertion was necessary to pull out or push in a group of such 
stops and generally entailed an enormous amount of clatter and noise 
when such motion was accomplished. It should be obvious that these 
pedals were a great convenimice to the organist, especially where the 
organ was of considerable size. The utter impossibility of changing a 
large group of stops entirely by hand rapidly, is quite evident to any 
one who has tried it. 

This comprises about all the mechanism that was in the console of 
the old tracker organ and it was quite enough, when all the parts had 
to be made by hand. The author made entirely with his own hands such 
a console mechanism when he was a boy starting high school. The re- 
sult of this labor has given him a very wholesome respect for the 
tracker organ. It has also given him a very intimate knowledge of such 
mechanism that could not possibly have been obtained in any other way. 

While I would not for a minute wish to return to the tracker organ 
for steady use, I always have a feeling of being perfectly at home on 
such an instrument that I played for so many years, and a feeling ol 
intimate contact with the pipes themselves that one never experiences 
in playing an electric organ. Undoubtedly for the lay reader not versed 
in organ mechanism, the tracker action is much the simplest to under- 
stand, as all the motions are purely mechanical and can actually be 
observed. Whereas, in the pneumatic and electric organs, a good part 
of the motion is accomplished by invisible means such as electricity and 
wind pressure. 

Until I examined closely these latter types of action, there was 
always a certain amount of mystery about them. Of course, I knew 
in a general way what was accomplished by these improved types of 
action, as practically every person knows who is interested in the organ 
in gmieral. But specifically and exactly, what happens when a key is 
d^ressed in an electric organ, and why all the train of mechanism that 
is set in operation by such a motion of the key takes place, was not en- 
tirely clear. I hope to be able to make it so to any reader who care- 
fully studies this book, though it is a highly technical subject and some- 
what difficult to explain without actually seeing the parts themselves. 
By means of the large series of drawings and photographs that are pre- 
sented, these matters may be made much more clear than any words can 
possibly make them. 

The nmct stage in the development of the console occurred with the 
introduction of the Barker lever to the action. The manual couplers 
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were attached to the lever mechanism, in this case. The weight of the 
touch was not increased when the couplers were drawn. Figure 49 
shows this clearly. When the Barker lever was first introduced, the 
stop action remained tracker or directly mechanical. 

THE TUBULAR-PNEUMATIC CONSOLE 

With the introduction of tubular-pneumatic oigans, the stop action 
became a modified form of the Barker lever, designed for the require- 
ments of moving the sliders. This was accomplished by means of a pair 
of good sized pneumatics one of which, upon being inflated, would draw 
the slider out. The other would push the slider in. These pneumatics 
had necessarily to be made powerful, to overcome the resistance that 
would sometimes exist to moving the slider. The operation of the 
sliders from the keyboard was now made exfronely easy. When a stop 
knob was drawn it merely opened the valve admitting air into the large 
stop action pneumatic. Figure 56 shows this. The hard work was done 
by the pneumatics. 

At this stage of development a great improvement in combination 
action was possible, because the combination mechanism did not need 
necessarily to be operated by pedals. Ponnerly with the great resist- 
ance of a series of stops or sliders to be overcome, it could only be done 
by means of foot levers. When the stop action was made pneumatic the 
action became so light that a thumb piston or small button introduced 
between the manual keys could be made to accomplish the result equally 
well, and much more conveniently. 

Combination pedals are generally believed to have been invented 
by J. C. Bishop in 1809. Henry Willis introduced into his organs thumb 
pistons about the year 1851, so that both these systems of controlling 
stops are in reality quite old. The coupler system of a tubular-pneu- 
matic organ is shown in our illustration. Figure 60. Another device 
came into use with the introduction of pneumatic stop action, the regis- 
ter Crescendo Pedal. This pedal makes it possible to gradually cause 
all of the stops to sound, or by reversing the motion of the pedal to 
gradually silence them. This is done without moving the stop controls 
on the console, nor upsetting any combination of stops that may be 
drawn. It is a convenience for certain effects, and has a limited legiti- 
mate usefulness. It is also the first and last refuge of the incomx)etent 
player. To “pump” a register Crescendo Pedal instead of drawing 
stops by pistons or by hand, is so inartistic and so inexcusable, that the 
eminent organist, Mr. Edwin H. Lemare sees to it that this pedal is per- 
manently disconnected from any organ he is to play regularly. I have 
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always contended, however, that the best the builder can do is to build 
a console with all conveniences. If some of them, such ds Master Swell 
Pedals and Crescendo Pedals, Octave Couplers on the Great Organ, 
Tremulants and other devices are liable to abuse by the incompetent, 
it is unfortunate. If there are legitimate musical uses for these things, 
they should be furnished. An organ can scarcely be made fool-proof 
anyway. Nearly everything that an organ contains can be wrongly em- 
ployed, and overdone. 

Raster Crescendos have been built with selective controls per- 
mitting of a Crescendo on Flutes, Strings, Diapasons or Reeds, or any 
combination of these qualities. This is a refinement that may be worth 
while in a large organ. I question its value. 

Another pedal that is frequently duplicated by a piston (in each 
case both should be reversible), is the so-called “sforzando” or full 
organ pedal. One motion of the pedal or piston causes all stops and 
couplers in the organ that will produce a good full organ tone to im- 
mediately be brought on, without moving the registers. A second 
motion of the pedal or piston will re-establish the condition of pipes 
sounding to the registers as before. Sometimes two or more of these 
pedals are supplied, one drawing a mezzo organ and the other Tutti. 
Lights or other warning signals are usually provided to show when 
either the register crescendo or full organ pedals are in use, so that the 
organist will not think he is going to play softly with the stops he has 
drawn, and find that he is crashing down on the full organ unexpectedly. 

The construction of these mechanicals is given in our chapter on 
Types of Organ Consoles. 

$ 

THE ELECTRO-PNEUMATIC CONSOLE 

Coming now to the consideration of the modem electro-pneumatic 
console, we discover that there are two general types in use. One con- 
tains all the coupler mechanism and combination action within the con- 
sole itself. The other may contain the coupler mechanism but have the 
combination mechanism remote from the console, in which case the con- 
sole can be made much smaller in size. Modern improvements have 
made it possible to provide a large number of combination pistons and 
have their mechanism placed within the console without making the lat- 
ter too cumbersome. All modem combination actions visibly affect the 
stop knobs, or stop keys themselves. 

The controversy that raged a number of years past in both "The Dia- 
pason” and the “American Oiganist” us to whether this should be so or 
not has now apparently entirely died out and no one at present seems to 
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be advocating that combination pistons should not visibly affect the stop 
controls in the console. Daring the development of the modern electro- 
pneumatic console, however, it was discovered that by means of a re- 
corder board which enabled the organist to set whatever combinations 
he desired, the stops inside the organ could be moved, without visibly 
affecting the mechanism at the console, thereby greatly simplifying the 
console itself, so far as the combination action was concerned. There 
are perhaps yet one or two builders who advocate this system for the 
general pistons. It seems a step in the wrong direction.* 

A console that was used by the Hutchings-Votey Organ Company 
was probably the smallest and lightest oi^an console ever built, the 
sides of which could be folded up. The combination pistons did not 
affect the stop knobs visibly, but changed the stops themselves, within 
the organ. As this mechanism is now practically obsolete, except for 
the few organs around the country that were made with this system, it 
seems scarcely worth while to describe it in detail. It was simply one 
of the phases of development through which the electric console passed. 
It was an extremely ingenious console, and the only one that was truly 
portable, and easily movable. Some of our larger movable consoles 
could be better moved with a five ton truck. 

In connection with adjustable combination action development, the 
name of Hilbome L. Roosevelt, the eminent organ builder of New York, 
should be mentioned as the first to introduce the adjustable combina- 
tion action, along with Casavant. To him, also, is attributed the inven- 
tion of the windchest with individual valves for each pipe, or the chest 
known as the “Roosevelt windchest,” which type is still in use to this 
day. We have remarked elsewhere that he was a pioneer in electro- 
pfieumatic organs in this country. 

I believe it is unwise in a work of this kind to enter the controversy 
that exists at the present time, for or against stop keys and stop knobs 
in a console. Apparently the first stop control suggestive of stop keys 
was in use in Avignon Cathedral as early as 1804. Mr. William Horatio 
Clark of Reading, Mass., applied for a patent covering a certain type 
of stop key in 1877. 

The present form of stop key in general use in consoles is generally 
credited, however, to Hope- Jones. The Austin Organ Company and 
others have greatly improved this form. 

The Skinner Organ Company have persistently maintained the 

•^en the controversy was at its height as to whether combination actions should 
actually move the stop knobs themselves or work “blind,” Mr. Skinner, who entertained 
strong opinions in this matter, is credited with th^ remark "that he knew some ‘ivory 
knobs in the org^n business th^t couldnt be moved with dny kind of r combination 
action. 
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superiority of the stop knob console and consistently built this type. 
Whereas, the Austin Organ Company have advocated the stop key con- 
sole and usually built this latter type. Many other builders adopting 
the Austin idea will build both kinds of console. Having played both 
kinds for many years past, I am less than ever inclined to dogmatize 
upon their relative merits.. I can be happy and satisfied and comfort- 
able with either type. The principal thing about a console, as Mr. 
Famam once remarked, is, “does it work?” 

In general, I believe the stop knob console presents a more hand- 
some appearance and is the more traditional form. Because of the dis- 
position of the stops at both sides as well as over the top of the keys, 
the combination action is rendered more complicated than when stop 
keys are used. This causes the stop knob type to be rather more expen- 
sive to build than the other. These matters are largely ones of preter- 
ence and individual taste and as either type of console has now been 
brought to a very high degree of efficiency by nearly all of our Ameri- 
can builders, with every convenience provided for the assistance of the 
organist, there is in reality little to choose between them. 

STANDARDIZATION OF MEASUREMENTS 

A matter that is of considerable importance to organists, however, 
is the proper dimensions and distances between the manuals and pedals. 
This has never been standardized as it should be in America. I have 
come to the conclusion that there will never, for many years to come, be 
any standard system of stop control, nor any standard system of what 
the individual manual combination pistons will affect. It should be 
observed that combinations are of two classes — 1. universal, or general 
pistons affecting all stops and couplers and other mechanicals of the en- 
tire organ, 2. individual manual pistons and pedal toe pistons which 
affect only the stops of their division. Two years ago a discussion of 
standards in the “American Organist,” relative to combination actions, 
was engendered. Whether pedal stops should be affected by manual 
pistons or whether the couplers should be affected, and, if so, how and 
why, were the principal questions at issue. It is astoubding, the differ- 
ent opinions that were expressed by many eminent people about this 
matter. I have my own preferences in the matter, while other organists 
prefer something quite different. I do not believe that any substantial 
purpose would be served by getting into this controversy. The Eimball 
Company solve this problem by providing on and off switches, the same 
as several other builders, for causing the pedal stops to be affected 
or not, by the manual pistons. In addition, on their larger oi^ns 
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this company provide another set of on or off switches or cut- 
outs, whose purpose is to make it optional with the player as to 
whether manual or pedal couplers shall be affected by manual and pedal 
pistons. One switch cuts out all couplers, while the other cuts out only 
the inter-manual couplers. The General or Universal pistons affect all 
the couplers and stops of the entire organ, as is usually the case. 

Certain measurements, hon’ever, should be recognized as standard, 
such as distances between manual keys, and the distance of the pedal 
keyboard from the manuals. Keyboard should be two and one-half 
inches above or below each other. A distance of four inches from the 
front edge of one manual to a perpendicular line touching the front 
edge of the one above or below is tending to become standard. In a three 
or four manual organ, it is desirable that the height from the top edge 
of the center pedal key to the top edge of the Great Organ keys, shall 
be two feet eight inches (which brings the Choir manual 29% inches 
from this point). Also, the distance from the front edge of the center 
black note of the pedals should be 8i"-l0" back of the front edge of 
the bottom keyboard. It is important that the pedal keys should be 
placed sufficiently forward under the manuals, otherwise the organist 
has a tendency to pitch forward when playing on the upper keyboard 
on a four manual organ, and his pedals must be played in an unnatural 
position. The modem pedal keyboard of 32 notes is properly placed in a 
central position with regard to the manuals, instead of C under C as was 
common with shorter compass pedal boar^. It has been well stated 
that “the convenience of the organist should be made the first consider- 
ation of the organ builder regardless of fads, hobbies or economics.” 

It has always seemed to me that at least the keyboards themselves 
might be standardized. This has been very largely done in the matter 
of manual keys, in regard to distances between centers of the keys being 
uniform. It is not the case with the pedal keys. 

As far back as 1855 Henry Willis introduced in the organ in St. 
George’s Hall, Liverpool, the radiating and concave pedal board slightly 
modified, that has now become standard in the United States. Seventy- 
five years ought to be a long enough period of time for the slowest of the 
organ builders to have gathered the necessary data on these dimensions 
and enabled them to reproduce the standard Willis pedal board. It does 
not appear to be so. Only recently I played a recital upon a new organ 
of a lesser known builder with what purported to be a standard concave 
and radiating pedal keyboard, whose measurements were so out of scale 
as to make it an extremely difficult matter to avoid playing many wrong 
notes (at least more than my usual percentage). It would require sev- 
eral days’ practicing to become familiar and perfectly sure on this pedal 
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keyboard, by which time the rather definite feeling of securily which an 
organiet may feel in playing on a atandard pedal board would take aev- 
eral days more to reacquire. Such matters as this appear to me inexcus- 
able and preposterous. Fortunately, all of our leading builders have at 
least agreed on a scale for the pedal board that is nearly enough 
standard as to cause no confusion in going from one of their organs to 
another. 

As an example of the slowness with which improvements in organ 
construction are adopted, the matter of the radiating concave kQrboard 
perhaps furnishes one of the best. It was fifty years after Henry Willis 
first introduced this pedal keylmrd to organists and organ builders, in 
a very important organ where it would undoubtedly cause widespread 
attention, before this type of board was adopted to any extent in either 
England or America. Only as recently as twenty years ago, it was dis- 
covei'ed, by means of a questionnaire sent to one hundred of the leadii^ 
organists in this country inquiring which type of pedal board th^ pre- 
ferred, that the vast majority still preferred the old-fashioned, incor 
venimit and thoroughly unscientific flat pedal board. Why? Because 
they were used to it and did not wish to trouble thmnselves to learn any- 
thing new. As far as the organ builder was concerned, he could not be 
blamed for continuing to furnish the flat pedal board which was 
obviously cheaper to construct, particularly as that was what the or- 
ganist thought he wanted. 

Happily, this matter is now finally closed and not even the most ob- 
scure organ builder in this country would consider building an organ 
without a radiating, concave pedal board of some sort, though some of 
them have apparently not taken the trouble to learn ^e correct meas- 
urements. These are ^ven in our drawing on page 2t9. 

The compass of the manuals has been fixed at 61 notes from OC-04. 
In older oigans, the range was seldom higher than A3 or 58 notes. 
Some large English oigans extended downwards to QCKI. These have 
now been rebuilt to the modem compass. A Canadian firm is advo- 
cating a compass of six octaves, from GGKI to 04. There is certainly 
something to be said in favor of extending the pedal compass down- 
ward to perhaps AAAA, or GOGO as on the piano keyboard. It is very 
valuable to have the BBBB, AAAA$ and AAAA available on the pedal, 
especially where there is no 32' pedal stop. Mr. Lynnwood Famam 
long recognized the unsatisfactory effect of the pedal, especially in com- 
positions written in the key of G, A, B flat or B, where no bass suffi- 
ciently deep was available. He overcame this defect, without chang- 
ing the compass of the pedal board, by installing the GGGG, AAAA, 
AAAA# and BBBB pipes of the Trombone on the organ he played at the 
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Ohurcb of the Holy Communion in New York. These pipes are play- 
able by q^ial stop control, consisting of both stop knobs and reversible 
pedal (the latter Mr. Farnam considered of great importance for all 32' 
stops), and provide tone in the 32' octave, in the region where it is most 
valuable and effective. The cost of four of the smallest pipes is a small 
fraction of the cost of the entire 32' octave. Whether th^ are installed 
(as in this case) as partial 32' stops, or whether the pedal keyboard is 
actually extended to this compass is perhaps not so important as to have 
such pipes available. They are surely most useful, and make the rendi- 
tion of music in the keys referred to even more effective than other keys, 
from the standpoint of a deep pedal. Here is something for organ 
builders and organists to consider. 

Some organists are confused by reading specifications of organs 
that call for 73 pipes for each stop on the various manuals, while there 
are only 61 keys. Whmi the manual keys are coupled an octave higher, 
if the stops have only 61 pipes, the octave coupler has no more pipes to 
act on for the top octave of the keyboard, and has therefore no effect. 
An additional octave of 12 pipes is usually provided so that the octave 
coupler may be effective throughout the entire upward compass of the 
manual keyboards. It is customary with some builders to provide no 
octave couplers on the great organ and therefore only 61 pipes are 
necessary for each stop on this division. To be perfectly logical an ad- 
ditional octave of pipes should be available at the lower end of the key- 
board when the sub-octave coupler is used, otherwise this coupler has no 
pipes on which to act below tenor C. However, the top octaves of all 
the stops on a division will probably not cost as much as one bottom 
octave. To have any stop acted on in its entirety by both the sub and 
super octave couplers requires 85 pipes. Such construction is rare. 
The lower pipes are nearly always available on the pedal and to extend 
S' manual stops would only serve to make the organ sound muddy if 
chords were played in these lower regions. This is true unless we agree 
with Mr. Seibert Losh, who contends that a seven octave manual com- 
pass is most desirable. Let Mr. Losh speak for himself. 


... In a larger sense, any organ with 
five-octave manuals is a tracker organ. In 
a tracker organ large bass notes could not 
have their valves opened by finger power — 
foot power was required so the bass notes 
were exclusively controlled by pedal keys. 
So long as we cling to the limitations of 
the tracker organ we are still building 
tracker organs, actuated by electricity 
though they be. 

The introduction of seven-octave-manual 


organs provokes an amazing opposition 
from some quarters. Yet here is no al- 
teration in the existing character or technic 
of the instrument — ^merely an extension 
horizontally of its tonal range. One plays 
the pedals as usual if that is desirable and 
convenient. Manual bass and treble is also 
available when and if desired. 

It is a reasonable assertion that the gen- 
eral avoidance of organ recitals by mu- 
sicans, amateur and professional alike, is 


242 




Plate XXIX. 

cussbnf arrshoVn ^^8*"- W. W. Kimball Company, Builders. The per- 

block, Bass drum, etc. ‘"‘^***''* * wooden marimba, a vibra-harp, snare drums, Chinese 


243 


A HISTORY OP THE ORGAlf CONSOLE 


due in a l«ire tncaturt to the tale bet that 
the performer will exhibit hit virtooiity in 
a composition at least partly pedal solo. 
Of all the padietic sights under ^e sun, the 
funniest is to see an organist gra^ tibe 
sides of the bench or console and trii^isag* 
ly render Bach and Franck— **trip** is right 
and 'Vender" also. No man, living or 
dead, can play thus, to sound like nmsic. 
No leeluKg, no phmdag, wrong keys, miss- 
ed notes, awkwardness, bad taste, unin- 
telligent, absurd!! Who can play foot 
scales or passages with a fraction of the 
speed, character, finish, and expression pos- 
sible to the fingers? Why must the organ 
have a drone bass as the bagpipe? Why 
also, may not the organ sparkle on occasion 
in the high trebles? 

The major objection to transcriptions 
for the organ lies in the necessary distor- 
tion to accommodate the music to the 
limited manual compass of the five-octave 
organ, which really has a complete scale 
of but four octaves except in the key of C 
What an anomaly! Nine octaves of tone 
in the organ and four octaves of it avail- 
able manually!! 

This preposterous condition forces die 
transcription to a remote key from the 
original, into abbreviation and distortion 
of scale and arpeggio, until the effect of 
the original composition is largely lost. 

It is just as reasonable to object to the 
enlargement of the organ vertically, by ad- 


ditional stops, as to object to its enlarge- 
ment horisontally by additional manual 
compass. How the released old prisoner 
misses and mourns his bars and fetters! 

Perhaps the major difficulty of registra- 
tion is to have ever avaihdile a suitable 
bass. Great to Pedal coupler is the most 
used stop on the average organ. Seven- 
octave design relieves this difficulty com- 
pletely, for one manual and full organ at 
least. Any stop drawn on the seven- 
octave manual has its full bass available to 
the fingers. A Melody Touch may give 
you the Bass Note without reac h i n g for it 
if desired. Sostenuto is practical in any 
part of the organ scale— more horror! 

Some artists find great color effects in 
opening one crescendo diamber and dos- 
ing another simultaneously. On a seven- 
octave organ this may be done without 
sacrificing the bass. 

Many fine effects in the orchestra have 
two independent bass parts. This is possi- 
ble and very effective in a seven-octave 
organ. 

An elaborate melody of slow notes may 
be played with both feet on the upper keys 
of the pedal board with an effective bass 
played manually. 

On any organ the performer has a 
melody and accompaniment standing choice 
equal to the number of manuals, but only 
on a seven-octave organ has he any stand- 
ing choice of bass. 


Oi^anB that have been built with the seven octave manual nearly 
always have an aui^ented pedal so that the 16 ' octaves of the 
manuid stops are also available on the pedaL Perhaps it would be 
aMwa eaimct to say that the pedal stops wme available on the manuals. 
It will doubtless be many years, if ever, before the compass of the organ 
is genmally extended to the limits Hr. Losh suggests, yet it is worth 
while to observe the ideas of one who does not believe in d<dng things 
as they have always been d«me. Although the seven octave compass for 
the manuals did not originate with Mr. Lodi he has made more practical 
application of it than any other builder. 

For the sake of completeness mention diouM also be made of a few 
of the many gadgets, touches, and attachmmits that have at one time or 
anothor been placed on organ consoles. 

Mr. T. Scott Bnhrman, the editor of thp ^‘American Organist,'' has 
for some years past kqit for his own amuMnent a record of siuh alleged 
conveniences and attachments. A careful analysis of this list reveals 
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the fact that most of the devices there enumerated are either not new, or 
are impractical, or both. To multiply “Trick” devices is a favorite prac- 
tice of builders whose standard mechanism is deflcient. The majority of 
organists, and among thmn the experienced recitalists, despise a console 
loaded with special devices. Mr. Palmer Christian once remarked of 
such a console, “It looks like the control board in a power house.” 

When the console is provided with an adequate number of manual 
pedals and general pistons, the organ can be best controlled without the 
use of other devices, which only serve to complicate matters. 

One or two special devices, however, should possibly be mentioned. 
First : — Double Touch or Second Touch : Pressing the manual or pedal 
key much harder than usual forces it beyond the first point of resistance 
and carries it on down to a second and lower point, called Second Touch. 
This lower and second point has its own set of contacts which operate 
precisely in the manner of an entirely new manual division. A special 
group of stops are selected for playing from this Second Touch, usually 
the heavier voices in the organ, and some of the couplers. 

Second: — ^Melody Octave Coupler: A device, controlled by a stop- 
knob or stop-tongue, which when in operation automatically duplicates 
the top or treble note at the moment being played, and adds it an octave 
higher to the actual notes played by the hands. It is instantaneous in 
operation and arpeggios will result from it if the chords should be care- 
lessly struck in arpeggio fashion. 

Third : — Melody Touch : A device used by C. Seibert Losh in a man- 
ner similar to Second Touch divisions of an organ, whereby a selected 
list of the normal stops of the organ are duplicated in a special set of 
stop-tongues which, when drawn, add themselves to the treble or melody 
notes only. In Second Touch, these supplementary stops come on only 
when any of the keys are pressed down harder to a lower point, whereas 
in Melody Touch no extra pressure is needed; the Second Touch and 
Melody Touch devic.es are similar in that both require the presence of 
certain selected additional stop-tongues to control the roisters selected 
for Second Touch or Melody Touch use. On the other hand the Melody 
Octave Coupler does not require a supplementary group of stop-tongues, 
for it simply duplicates at the octave the melody notes of such registers 
as are at the moment being played. 

Double or second touch was very popular with many theater or- 
ganists. It enabled them to bring out a melody, not necessarily the top 
note played, against a suitable accompaniment on one manual, with 
one hand, allowing the other hand to be used for a counter-melody, or 
percussions. To utilize these facilities requires a somewhat easily ac- 
quired technique in playing. This has seemed to work against any form 
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of double touch being generally accepted, thoiigh the idea has been em- 
ployed in theater organs for many years. For a time it appeared to be 
receiving larger acceptance by church and concert organists, than now 
seems to be the case. 

la general, it is fair to say that a console is most satisfactory when 
it enables an organist to do the tMngs he wants to do with the greatest 
speed and convenience. It will be able to provide these facilities when 
it has a liberal supply of adjustable combination Pistons (in some 
cases duplicated by Pedals that visibly move the Registers; convenient- 
ly placed Expression Pedals; Crescendo Pedal (properly adjusted) ; Full 
Organ Pedal; and some Pedal Coupler Reversibles, conveniently near 
their respective Manual Pistons. This is really all that is necessary or 
desirable. Here, of course, the question “Does it w'ork?” is most weighty. 

Some builders and organists prefer double touch manual pistons: 
first touch will affect only the manual stops, and the second touch, by 
pushing the piston harder, will move the pedal stops and couplers. This 
overcomes the difficulty of having pedal stops and couplers affected by 
manual pistons at all times, something which is very annoying to some 
organists, and yet leaves the pedal stops and couplers instantly avail- 
able, when wanted, on the manual pistons. 

Many other devices placed on a console serve only to distract atten- 
tion from the fact that the standard and l^itimate controls enumerated 
above are inadequate. They cannot perform the work as well and serve 
only to confuse the visiting organist. 

At the annual convention of the American Guild of Organists held 
in Boston in 1932, a committee was appointed for the purpose of making 
recommendations concerning console measurements and other matters. 
The author of this book was the chairman of the committee. For pur- 
poses of completeness the essential features of the report are repro- 
duced below, and it is hoped that the measurements recommended will 
agree with what has preceded in this chapter. 


A.G.O. REPORT 

We herewith present the report of the 
console committee of the Guild. The com- 
mittee’s recommendations were officially 
adopted at the 1933 annual meeting. Argu- 
ments etc. have been eliminated and the 
findings of the committee rearranged so that 
the busy reader may grasp the measure- 
ments and recommendations in the most 
logical manner possible and at the minimum 
cost in time and effort. The maimer of 
presenting these measurements is as they 
were given in The American Organist. 


PEDAL CLAVIER 
Compass: 32-note, CCC to G. 

Radiation: 8' 6* radius. Maximum per- 
missible, 9' 6"; minimum, 8' 6". 

Concavity : 8' 6" radius. Maximum 

8' 6": minimum T 6". 

Length between heelboard and toeboard: 
27". 


Length of playing surface of sharps : 6%". 
Height of sharps above ;uturals: 1" at 
playw’s end, slightly higher at the other. 

Width of playing-surface of natural keys: 
% • 


Radius of curve of sharps : Fronts, 8' 6": 
back. 9. 
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Distance, center to center, of adjacent 
natural keys at front ends of sharps: 2%". 
This makes the octave 1754". 

PEDAL TO MANUAL 

Left to right location: Centralized imder 
the manuals. 

Front to back: Pedal DD-sharp*s front 
end 854'' to 10'' back of plumb-line dropped 
from front edge of white keys of lowest 
manual of 2m or 3m console; 11" on a 4m. 

Vertical: 2954" between playing sur- 
faces of natural keys of lowest manual and 
middle natural key of pedal. (In the ab- 
sence of other indication, we believe the 
Guild report intends this measurement for 
both 2m and 4m organs, in spite of the 
manifest inconvenience one or the other 
must suffer.) 

PEDAL ACCESSORIES 

Knee-panel and toe-board carrying the 
pedal accessories to follow the 9* radius 
curve of the distant end of the sharp keys. 

Crescendo shoes: Heel end of playing 
surface of shoe to overhang sharp keys by 
154" maximum forward position, or be 
placed maximum distance back of them. 
(Report does not specify, but we believe 
these dimensions are for the shoes in closed 
position.) 

Swell shoe to be located directly in front 
of the E-F gap. 

Choir shoe to left of Swell. 

Solo shoe to right of Swell. 

Register-Crescendo shoe invariably to the 
right of all others, and slightly raised. 

Great shoe to displace Solo in three- 
manual organs. (Position not indicated in 
4ms.) 

Bench: 20%'' above middle E of pedal 
clavier, adjustable in each direction 

MANUALS 

Compass: CC to c^ 61 -note. But 16', 
8', and 4' registers of divisions having 4' 
couplers on themselves shall extend an addi- 
tional octave upward, with the exceptiogn of 
the Great Organ in large instruments. 

Overhang : 4". 

Surface-to-surface: 2H" if possible; 2%" 
maximum. 

Inclination: On 4m consoles, bottom and 
two top manuals inclined gently toward 
center ; other manual level. 

Depth of touch: 5/16" to scant. 

Weight of touch : 4 ot^ices, with 

“tracker-feeling” recommended. 

DEVICES RECOMMENDED 

Swell Shoe Arranger: A device enabling 
the organist to couple any set of shutters at 
will to any shoe. Recommended when there 
are more than three chambers. 

Crescendo Indicators. 

Device coupling all shutters to master 
shoe. (Committee suggests placing it to 


right or left of the couplers so that it can 
be controlled by the combons. 

Crescejndo Percussion and Tremulant Cut- 
Out: To operate when shoe is or J4 
open, without moving stops. 

Pedal Combons to Manual Combons : 
Onoroffs by which the organist may have 
the manual combons operate also the Pedal 
combons of like number. 

Coupler control system on large organs 
so that one-section and two-section couplers 
ca;i be operated independently at will from 
the manual combons. 

At least four full-organ combons io be 
operated by duplicate toe-studs. 

Pedal Organ combons shall be duplicated 
and exist as toe-studs and manual pistons. 

Two ensemble pistons on large organs, 
ff and fff. 

Capture System of combon setting. 
ORDER OF STOPS 

The order within each division is that 
already established: 16' dues, 8' flu^s, 4' 
flues, 2' flues, mixtures, 16' reeds, 8' reeds, 
4' reeds. Stops not mentioned in the above 
take their normal position according to pitch 
in the respective flue and reed divisions. 
Loudest to softest is the order within pitch- 
groups. 

Stop-tongue consoles, two rows over top 
manual: Top row, left to right: Swell, 
Choir. Solo or Echo, with couplers of each 
division following the stops. Lower row: 
Pedal, Great. 

Stop-tongue consoles, stops in side jambs: 
Left: Pedal and Swell; right: Great, Choir, 
and Solo. One-section couplers may be lo- 
cated with the stops; two-section couplers 
in a row over top manual. 

Recommended in 4m consoles that only 
one row of stops be located over the top 
manual, the others being placed in the side 
jambs, so that the music-rack may be kept 
low. 

Stop-knob consoles: Left jamb: Pedal 
and Swell; right: Great, Choir, Solo. 
Order within the division as given, from 
bottom to top. Tremulants at top. One- 
section couplers above each division of stoj^s. 

■ Logical Sequence: Great, Swell, Choir, 
Solo, Echo. (This logical sequence is very 
wisely recommended in all cases where pos- 
sible, “as the families are then in the same 
relative position, be the organ a Im or a 
4m.” And this fundamental principle for 
couplers is one of the most valuable endorse- 
ments of the committee. 

COMBINATIONS 

Capture System required. 

Absolute Combons only; if Duals are sup- 
plied they shall be in addition to the. Abso- 
lute. 

Tutti Combons: Shall operate full organ 
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wim no owl i iki n g. Pittoni located onder 
left Swell and Great manoale, or imder left 
Swell* Great* and Choir. 

Manual Comhone: Shall control Pedal 
•topi through Pedal comhone operable from 
manual oonuxme hy onoroffe or by double- 
toudi (widi intletence that if a bunder doee 
not kn^ how to make lecondHoudi pietone 
the onoroff method is to be used). 

Three-way Pistons: The committee sug- 
gests adding to the organ, after the standard 


combons have been supplied in adequate 
nundwr* a supplementary system of pistons 
which mrt adfustable by tr^gers-in-wpwers 
to on, off, or neutral position. These, as we 
understand it, are to provide suitable basses 
for the manual combons, and afford control 
of the couplers, through sfgidcmentary ac- 
tion operated from me normal combons. 
Two cut-outs are to be provided to elimi- 
nate this complication for organists who do 
not want it. 


The following chapters will consider in detail the action of both the 
console and the windchest of the modem electric organ as practised by 
the various builders of America. 
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Figure 60 -«. 


r *i?y°** .»»»owing *>^le ecdiig nwgi^ actuating the stop kejra, 

coupler action on the key tails; above, crescendo action; rear, junction boxes. 



CHAPTER 17. 


GENERAL DESCRIPTION of the ELECTRO PNEUMATIC ACTION 

E arly attempts at the electric action seem to have been to place an 
electro-magnet inside the windchest under each pallet, which would 
obviously have required an enormous amount of electric current. 
Such a scheme was shown at the Vienna Exhibition in 1873. It was 
carried out by Karl G. Weigle of Stuttgart, Germany. The credit for 
the invention of the electro-pneumatic action is usually ascribed to Dr. 
Gauntlett and Dr. Albert Peschard, though the former in 1862 took out 
a patoit covering an electric connection between the k^s and the pallets 
of an organ which was never successfully carried out. Bryceson Brothers 
were the first to introduce electric action into English organs. In 1868 
under the Barker patent they built an organ for Her Majesty’s Opera 
House in London. Dr. Peschard worked in connection with Charles 
Spachman Barker in the improvement of the pneumatic lever. 

One of the early difficulties that surrounded the experiments with 
the electro-pneumatic action, was the inability to obtain a good contact. 
The best one available in the early days was obtained by dipping a 
platinum point in a cell containing mercury. Other forms of contacts 
rapidly oxidized and became useless. Henry Willis & Sons, even as late 
as 1890, refused absolutely to build electric organs as they did not wish 
to sacrifice the artistic reputation thqr had built up. * 

In the United States, Hilbome L. Roosevelt was no doubt the 
pioneer in developing the electric action. Gasavant Freres of Canada al- 
so did pioneer work of great importance. The partly electro-pneumatic 
organ which Roosevelt installed in 1884 in the Garden City Cathedral 
on I.iong Island, and which has recently been i:ebuilt by Casavant Freres, 
was a very interesting example of Roosevelt’s experimenting with the 
electric action. The other leading American builders of Roosevelt’s time, 
such as Hook and Hastings, Johnson & Sons, George S. Hutchings 
and Jardine, took small stock in electric action in those early days 
and throughout this period built simple tracker organs or tracker organs 
with a modified form of Barker lever. Jardine and Kimball did some 
tubular-pneumatic work quite early. 

It appears that none of the early electric actions performed with 
quickness or reliability and all were costly to install and maintain. One 
who made most, important improvements in the electric action was 
Robert Hope- Jones, who, being a skilled electrician, entered the field 
about 1886. In a way, he was at an advantage in toowing little con- 
cerning organs and the previous attempts that had been made to utilize 
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electricity for this service. He made with his own hands and some un- 
skilled assistance furnished by members of his volunteer choir, the first 
movable console, also stop keys, double touch and suitable bass, etc., with 
electric action that were a great advance on anything hitherto done, par- 
ticularly in regard to speed and reliability. 

Roosevelt, Farrand & Votey, and Casavant in their early electric 
actions employed contacts made of flat spring brass, with short pieces 
of platium wire soldered on. Hope-Jones introduced round wire con- 
tacts. These were flrst made of gold and platinum and later silver was 
substituted. He replaced previous methods by scientific calculations, 
recognizing the value of low voltage, good insulation and the avoidance 
of self-induction in the magnets, and was for many years probably the 
most important man at work on this problem. 

We shall now consider specifically the elmnents of a successful 
electro-pneumatic action. This action operates in its simplest form and 
in the earlier models, a magnet which opens a valve admittii^ wind to 
operate the small bellows, or Barker lever, electrically. Formerly this 
valve was moved by a tracker leading fropi the key. The 'electro-magnet 
is energized by a contact that is made when a key is depressed. The 
closed contact completes an electric circuit which exists betweeu the key 
and magnet, by means of a wire of any desired length. We illustrate 
this simplest form of electric action, called the electro-pneumatic lever 
in Figure 61. 

It is necessary to give at this point some consideration to the 
elemmitary principles involved in the electro-magnet used in organ 
action. Every one is familiar with the horse-shoe magnet, which is per- 
manently magnetized. This is made of hardened steel so that the mag- 
netism that is originally placed in the magnet is retained. If the mag- 
net is made of soft iron, preferably Norway iron, it will not retain its 
magnetism, though it is capable of being strongly magnetized. Con- 
sequently, this is the type of iron used for the core of a magnet employed 
in organ actions. The disc or armature which the magnet attracts must 
only be attracted when the contact is made, and the magnet must lose 
its magnetism, or the greater part of it, instantly upon release of the key. 

Without going into the theoretical reasons why it occurs (if anjrone 
really knows), it is a perfectly demonstrable fact that, when a coil of 
wire is wound around a piece of iron and a current of electricity put 
throu^ this coil, the iron which the coil surrounds becomes magnetic 
and Msumes for the moment the qualities of the ordinary horse-shoe or 
permanent magnet. 1^ increasing the number of coils to a very large 
extent and winding these coils with wires 'of fine diameter a bl gii re- 
sistance is set up to the passage of a current, so that a small amount of 
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Figure Gl. 

Early application of the electro-pneumatic action to the 
slider and pallet windchest. 


current is needed or consumed when it is passed through this long coil 
of fine wire and yet the magnetic effect produced on the iron core by 
this small current fiowing through these many coils is quite pronounced. 

The organ magnet is formed in the shape of a letter U, or approxi- 
mating that of a horse-shoe magnet. In fact, some old types of organ 
magnet were horse-shoe in shape. Efficiency is increased by this con- 
struction as both poles of the magnet are available for attracting the 
armature. The disc or armature that is attracted when the current 
passes through the coils is purposely made as light as possible. It acts 
as a valve to either admit air to the exhaust hole, or to close it, depend- 
ing on whether or not the armature is attracted by the magnet. Several 
forms of the magnet used by various American organ builders will be 
illustrated in later chapters. 

One of the earliest forms of magnet that quite approaches what is 
being used at the present time, both in design and efficiency, is that in- 
vented by Hope- Jones. We show a large scale drawing of this magnet, 
taken from George L. Miller’s work, “The Recent Revolution in Organ 
Building” in Figure 62 The facts are, that it was extraordinarily 
efficient for its day, and in some respects has not been improved upon. 
To explain the action, referring to our figure, we shall quote from Mr. 
Hope-Jones’ description of its working as follows : “The box A is con- 
nected with the organ bellows and so (immediately the wind is put into 
the organ) is filled with air under pressure, which passes upwards be- 
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tween the poles of the magnet N. Lifting the small iron disc J, it finds 
its way through the passage L into the small motor M, thus allowing 
the movable portion of the motor M to remain in its lower position, the 
pallet C^ being closed and the pallet C* being open. Under these con- 
ditions, the larger motor B collapses and the pull-down P (which is con- 
nected with the organ pallet) rises. 

“When a weak current of electricity is caused to circulate round the 
coils of the electro-magnet N, the small armature disc J is drawn off 
the valve-seat H onto the zinc plate E. 

“The compressed air from -aithin the small motor M escapes by way 
of the passage L, through the openings in the valve seat H into the at- 
mosphere. The compressed air in the box A then acts upon the movable 
portion of the small motor M in such a manner that it is forced upwards 
and caused (through the medium of the pull-wire E) to lift the supply 
pallet C* and close the exhaust pallet C*, thus allowing compressed air 
to rush from the box A into the motor B and so cause this latter motor 
to open and (through the medium of the pull down P) to pull the wind- 
chest pallet from its seat and allow wind to pass into the pipes. 

“The valve-seat H has formed on its lower surface two crescent- 
shaped long and narrow slits. A very slight movement of the armature 
disc J, therefore, suffices to open to the full extent two long exhaust 
passages. The movement of this disc is reduced to something less than 
the 1/100 part of an inch. It is, therefore, always very close to the poles 
of the magnet, consequently a very faint impulse of electricity will suffice 
(aided by gravity) to draw the disc off the valve-seat H. The zinc plate 
E being in intimate contact with the iron poles of the magnet N, pro- 
tects the latter from nist by well-known electrical laws. All the parts are 
made of metal, so that no change in the weather can affect their relative 
positions. B is the point at which the large motor B is hinged. G is a 
spring retaining cap in position ; O the wires leading from the keys and 
conveying the current to the magnet N ; Q the removable side of the box 
A.” 

This is an excellent description of one form of electric action which 
was applied simply to the old tracker organ windchest and Barker lever. 
This form has been very much improved and modified in many respects 
by all of our American builders, particularly with regard to the old 
tracker type of windchest. This has been almost wholly superseded in 
American organs by some form of windchest with individual pneumatics 
for each pipe. 

Without making any direct statements or comparisons as to the 
specific builder or builders who make the most efficient and reliable 
modem action, which would be obviously unfair and unwise in a work 
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Figure 63. 

Sectional view of two magnets, one, on the left shows the armature closing the exhaust port. 
The arrows show the direction of the wind pressure, which travels through the magnet to the underside 
of the pouch, thereby equalising the pressure on both sides. The pouch will stay up, keeping the pipe 
valve closed, in this case, as the spring holds the pipe valve closed. The magnet on the right is at- 
tracting the armature, which in this position does two things. First, it closes the ports permitting 
the passage of wind pressure through the magnet and opens the bottom of the magnet to the atmo- 
sphere, permitting the air to escape from the bottom part of the pouch, and the pressure of air 
above the pouch to collapse it, drawing with it the pipe valve. The drawing is of a portion of a 
Kil|en windchest, kindly furnished by Geo. Kilgen & Sons. This drawing is one of the clearest ex- 
positions of the exact function of the magnet, with its armature acting as a two way air valve, 
that has ever come to my notice. It will repay the study of the uninitiated. From it may be 
obtained a very clear idea of the function of any magnet and pouch, as made by any builder, as the 
principles are the same in all cases. 
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of this kind, it is perhaps advisable to state what is most desirable in an 
electro-pneumatic action. Then details will be furnished as to Just how 
the various buildeia accomplish these ends and let the reader judge tor 
himself which style of action he considers the best. The two qualities 
that are most desirable in a modem organ action are 1. Reliability, and 
2. Speed; that is, quickness in attack and repetition. 

There is, of course, a considerable similarity between most of the 
action work of our best builders. As a matter of fact, there is not a 
great deal of choice. Nevertheless, certain of our builders have gone 
into some matters more carefully than others and have reached a higher 
degree of perfection. Nearly all modem organ actions are electric, or 
more properly electro-pneumatic. It should already be clear that com- 
pressed air which is available in every organ is us^ for power. Wind 
pressure and electricity are employed to transmit the playing and other 
impulses. It can readily be seen that electric transmission aids the re- 
sponsiveness of the action, as the impulses are transmitted with the 
velocity of light. Such transmission also aids in reliability because the 
coupling, switching, and transmission is done on prepared circuits, some 
permanent and some temporary. A permanent electric circuit with 
soldered joints is absolutely reliable and durable. A tmnporaiy one is 
also proAdded that the contacts or points of closing and opening the 
circuit are reliable and durable. 

The electric organ action is operated on low voltage, and direct cur- 
rent is necessary. Oi^an magnets will not operate on alternating cur- 
rent. The voltage varies between eight and ilfteen with differmt 
builders. In years past it was quite a problem to secure a reliable source 
of this kind of current. It was usual to employ storage or other bat- 
teries in early actions. There are now on the market a number of very 
reliable generators capable of producing the low voltage current neces- 
sary in organ action that are generally attached directly on the same 
shaft with the large motor that turns the fans for supplying wind to 
the orgcm. This method of directly connecting the generator on the 
same shaft eliminates all trauble from belts and slipping and other 
generator troubles that can occur when the generator is placed separate 
from the blower. Owing to the very uneven and sudden demands that 
are made on generators used for supplying current to organs, it has been 
a matter of considerable difficulty to design a generator which would 
meet these requirements. When an organ is not being played with the 
generator going at its normal speed, there is little, if any, demand upon 
the generator for output of current. When a heavy chord is struck up- 
on the organ there is a sudden dmnand for the entire output of the 
generator and it must be instantly available, or the voltage will drop 
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Figure 64. 

Winding the mngneUi used in the Kilgen org&n. The soft iron cores are placed in a lathe. After paper 
Insulation has been applied to the core, it is wound with a proper number of turns of enameled magnet wire. 
The Iron cores are then bent into a U shape in a press, and are ready to be assembled in the magnet base. 



Figure 65. 

ParU of the Holler magnet. From left to right, the parU are: front and bottom views of the base, 
blotting paper packing where base Is attached to the windchest front and bottom views of armature base, 
with armature or metal disc In foreground. This part may be rhadlly unscrewed to get at the armature for 
cleaning or adjusting. Next, two paper straws on which the colls of magnet wire are wound in a lathe as 
above, and then slipped on to each side of soft iron core, that has previously been bent to shape in this 
case. The last item Is the completed magnet. 
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to such an extent that the magnets will not work properly. 

An unreliable source of low-voltage current has Anally been dis- 
covered to have been the reason for the unsatisfactory performance of 
older electric actions. Failure to discover this fault for years delayed 
the cause of the electric organ in England. Some of these old organs 
have been rehabilitated and new generators of an improved type in- 
stalled, whereupon the old electric action has been found to function 
perfectly. It will, therefore, be seen that a reliable source of current is 
perhaps the Arst and prime essential of a successful electric organ action. 
Happily, such a source may now be taken as a matter of course and 
need not be considered further. 

It is interesting to note, however, that many of the troubles that 
earlier electric actions encountered, giving them the name of being un- 
reliable, was not so much due to faulty design or construction of the 
action itself as to the unreliable and faulty current supply. 

We shall now trace the operations of the action following tne elec- 
trical impulse created when a key is depressed through the various steps 
in the action until the pipe sounds. An analysis of all these operations 
will give a more general idea of what the electric action consists of. 
We shall also, at the same time, consider in some detail some of the 
features that go to make this source of operation reliable and efficient 
or the contrary. 

When a key is depressed, it makes either a single or a multiple con- 
tact. That is, it closes or completes one or more series of electric cir- 
cuits. On account of the coupling system in modern organs whereby 
all of the separate divisions of the organ can be collected together on 
the Great keyboard or different combinations of divisions can be made 
on any of the other keyboards, it is necessary for the key to close simul- 
taneously a rather large number of circuits. This is accomplished in 
one of tVo ways, either by mounting a number of contacts directly on 
the key itself, or having the key mechanically operate in one of a num- 
ber of ways (described later) a series of contacts which are not directly 
attached to the key. Or the key itself need only close one circuit which 
leads to a relay mei'hanism in the organ. This mechanism when operated 
will close the desired number of contacts. 

The Arst method described is always preferable whenever it can be 
used because it dispenses with the relay mechanism and permits of a 
closed electric circuit from the key to the pipe chest with no relay 
operations in between which must inevitably slow down the train of 
operation to a certain extent. In organs which have a large number of 
stops of the unit variety where a large number of separate contacts must 
be made, one for each magnet, it is frequently imperative to introduce 
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a relay mechaniem, if a sufficient number of contacts cannot be direct- 
ly operated by the keys thmselves. With most church organs, quite 
enough contacts can readily placed on the keys for operating the 
various couplers, each of which requires a separate contact for every 
key. The distance from center to center of the keys is approximately 
% inches, so, in addition to possessing reliability and durability, these 
contacts must be quite small to fit in such a small space. They also 
have to be of very smisitive and gentle action in order that the organist’s 
sense of touch may not be disturbed, when a greater or lesser number 
of contacts are “made” by depressing the keys. 

The number of circuits completed and broken by an organ key dur- 
ing a year’s playing is almost incredible in cases where the organ is 
used for several hours a day (as was always the case with theater or- 
gans and sometimes with church organs). The ideal contacts, therefore, 
must not only be reliable but they must “make” every time and the first 
time, even after long periods of disuse. The chief problem in this mat- 
ter is to build them in such a way and of such material that they will 
stay clean constantly. Dirt and dust settling from the air may cause 
the contact not to “make.” Fouling of the metal, caused by electrolysis 
due to arcing at the contact when the circuit is opened, may cause un- 
reliable contacts. The first difficulty is overcome by making the two 
elem«its of the contacts from suitable material and placing them so 
that the axis of one is at right angles to the axis of the other, thus secur- 
ing always a point of contact, and eliminating a dust-collecting fiat 
plate 

The motion of the key in all properly designed electric organs is 
such that the two contact elements form a rubbing touch which makes 
the points self-cleaning. There are two ways of eliminating the diffi- 
culty caused by arcing of the contact point, first, by finding material 
that is as impervious to corrosion as possible; and second, by design- 
ing a magnet that will operate with the smallest possible consumption 
of current in order that the electrical load may be reduced to a mini- 
mum. Again, magnets of which there are many different types (some of 
these are illustrated later) have a varying degree of resistance to the 
passage of currmt. The resistance varies in different makes of mag- 
nets, averaging around 100 ohms, though some builders make a great 
point of the fact that the resistance of their magnet is much greater 
than this, up to 400 ohms. The higher the resistance the less current 
consumption for each magnet and the less arcing or burning of the con- 
tacts is likely to occur, provided the same voltage is employed in each 
case. Other things being equal, therefore, 'a magnet of Ugh resistance 
is preferable to one of low resistance though, if the resistance be too 
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high, the magnet will not have as great pulling power on the small disc 
which it is designed to attract. 

There are arguments on both sides of this question, and the un- 
doubted advantage of a small current consumption is sometimes offset 
by the failure to accomplish what is intended quite as well as if a larger 
current consumption is permitted. 

We now come to a highly disputed point in present day organ build- 
ing, the question of the most suitable material for contact purposes. 
A good many of our leading builders use nothing but silver wire for this 
purpose. This is what was generally employed by Mr. Hope-Jones in 
the organs which he built. 

Only three metals; platinum, tungsten and silver, have stood up 
under the following laboratory test : A reciprocating device designed to 

reproduce the motion of the keys had mounted on it contacts of different 
design and many different metals including three alloys of silver, two 

alloys of phosphor-bronze, tungsten platinum, German silver, “meteor’* 
metal and others. This test was run constantly for a period of six 
months at a rate of two hundred and forty contacts per minute, forty-eight 
hours a week, with each contact loaded with coils consuming one-fifth 
of an ampere. As has been noted, the only three metals to stand up un- 
der this test were platinum, tungsten and silver. Silver may be obtained 
in a suitable alloy so that it has a certain amount of spring when made 
into wire, an essential quality for any contact to have. I’hosphor-bronze 
is also employed for contact purposes by several of our leading builders, 
whose chief argument is that phosphor-bronze wire has splendid spring 
quality and that any alloy of silver which produces the same elasticity 
nullifies the excellent conductivity of the silver itself. Phosphor-bronze 
contacts, when carefully designed and all the workmanship perfectly 
carried out, seem to answer the purpose about as well as silver wire 
contacts, though in very damp weather phosphor-bronze contacts will 
not “make” the first time, whereas silver will make a contact at all 
times and under all conditions. The silver oxide formed by exposure 
of silver to the air is itself a good conductor 

It is indisputable that silver is a better conductor of electricity than 
other metals available in commercial quantities, but the qualities of ad- 
ditional springiness which, for instance, phosphor-bronze contacts pos- 
sess, may in large measure compensate for its smaller degree of con- 
ductivity. I prefer silver wire contacts myself and do so because of the 
engineering reasons given above for using them in preference to any 
other metal at present known or available. 

To proceed with our description of the operation of the electric or- 
gan action: Prom the key contact, the current impulse flows through 
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prepared electric circuits. The circuits are made up into cables. These 
are usually partly exposed and partly in iron conduits. They should 
be durable and damp proof. For insulating, the different wires are 
usually double cotton-covered impregnated with paraffin. The cables run 
to the organ proper and the various wires are soldered to a union or 
junction board. From this point, additional cables are provided also 
soldered to the union board that connects directly with the magnet action* 
box and the current flows into a magnet coil. The reason it is of such im- 
portance to solder all the joints that occur between the key ox)ntacts 
and the magnet in the electric action, is that only low voltage current 
is employed. A small amoimt of corrosion on the copper wire where a 
joint or splice is made in it may render the joint a non-conductor of 
electricity, as this corrosive material is in reality a dialectric. There is 
not sufficient voltage to jump across this corrosion and a silent note 
may result. Some builders use spring clips for joining wires, with good 
results. Corrosion may not occur until the organ has been in use for 
six months or a year. Then silent notes will develop in various parts 
of the action if any of the joints have not been properly soldered, which 
process at once makes the joint permanent and not subject to corrosion. 
It is, therefore, of the utmost importance that all joints or splices of 
the cables be soldered at all points, or otherwise permanently joined. 
It would be an enormous job to determine where the circuit was dead 
if all joints had to be examined after the organ was installed. When 
the joints are systematically soldered all such difficulties are removed 
once for all. 

A magnet is placed wherever an action or operation is desired. The 
magnet merely transforms the electric impulse into a pneumatic one 
by raising a small iron disc, thereby exposing an exhaust hole starting 
the train of the pneumatic action, as previously explained. Very little 
energy is requir^ to lift this armature and the electric impulse around 
the magnet coils does this with extreme rapidity. Builders are not 
agreed as to whether the motion of this armature should be permanently 
flxed at a definite distance. Some builders insist that this is the only 
way a magnet should be built, while others consider it to be an advan- 
tage to be able to adjust the motion of the armature for different con- 
ditions and wind pressure. These are the chief features of the electrical 
side of the organ action. 

To sum up, the reliability of the electric system is primarily de- 
pendent upon four distinct factors : — ^1. A reliable source of low voltage 
electric current, 2. a reliable contact point, 3. a reliable magnet and 4. 
reliable transmission system. 

Trouble is most frequently caused in a magnet by dirt blown under 
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the armature and thereby preventing its proper seating or closing. 
When this occurs, the same effect is produced as if the magnet were per- 
manent in action and the note is caused to sound constantly or ^‘cipher” 
until this dirt is removed. The possibility of this is minimized by some 
builders urho construct the magnet with a thin gauze glued over the 
air ports which will catch stray pieces of dirt before they become im- 
bedded under the armature seat. Whether this practice is of any great 
value is something of a question. 

When the electric impulse arrives at the magnet, the action then 
changes to pneumatic. The armature, which up to this point has been 
viewed from the electrical side, should now be considered in regard to 
its function, which is in reality that of a pneumatic valve, which ex- 
hausts a small bellows or pouch. The latter has a large valve attached 
to it which this pouch opens. By the opening of this large valve the pipe 
valves thmselves are operated through fixed air channels. These pri- 
mary valves when complete weigh from one-fourth to one-half an ounce. 
The pipe valves are in many standard actions mounted upon diaphragms 
or pouches and are operated by the motion of these diaphragms, the 
average weight of which is about one-tenth of an ounce. Most of the 
builders do not attempt to operate over six to ten sets of pipes from one 
primary valve, though with the pitman chest this is not important for 
obtaining speedy action. The total weight that has to be displaced when 
a key circuit is closed is the weight of one armature, between .023 and 
.050 of an ounce, one primary valve assembly weighing about one-fourth 
of an ounce, which operates six to ten pipe valve assemblies, weighing 
one-tenth of an ounce each, or a total combined weight of all this me- 
chanism of about an ounce. The greatest movement of any valve is about 
three-eighths of an inch. This is the largest amount of material moved 
individually because each division of the organ has its separate action. 
These figures apply to manual chests where the greatest speed of action 
is important. Other types of electro-pneumatic organs contain pneu- 
matics which are partly made of wood, some having the valve mounted 
directly on the bellows, others having the bellows operate pivoted levers 
of all kinds on which the valves are mounted. All these various types 
are illustrated hereafter in this work. 

It should be observed that with the small amount of wind pressure 
utilized in organ building, the additional weight and friction involved 
in using pneumatics with wood and levers in their construction affects 
somewhat adversely the responsiveness of the action. The leather on 
these bellows pneumatics, by its very construction, has to be folded in 
creases which causes these then to wear out more rapidly on the lines 
of the creases. The pivots in the levers will also work loose in time, and 
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have to be replaced. Thia is all eliminated by the use of the round 
pouch, or diaphragm which moves the pipe valves. There is absolutely 
no creasing of leather whatever and no additional material of any kind 
to move except the valve itself, in this type of pipe valve. The pouch 
or diaphragm pneumatic with the valve attached to the pouch was de 
veloped by Casavant Freres of St. Hyacinthe, Canada. 

It may appear from this description of what an electric organ action 
is designed to accomplish that the two primary requirements it must 
have to be satisfactory, namely, 1. reliability and 2. speed, are best ob- 
tained in the manner we have outlined though as will be seen later the 
diaphragm or pouch chest is by no means the only type of action that 
will accomplish these results. It is the type of action, however, that is 
used by a majority of our leading builders and seems to be steadily be- 
coming standard. 

By this the writer does not for a moment wish to have it appear 
that the widely varying types of action made by other builders which 
may be entirely different in every respect from that of the action just 
described are not satisfactory for action purposes. These other types 
of action have many points in their favor, though I believe it has been 
established with considerable certainty that no action except Wurlitzer’s 
is as speedy as the pouch or diaphragm pneumatic, combined with some 
form of the pitman stop action. This type of action has a speed greatly 
in excess of that with which the lower pipes of the manuals can be 
made to speak. There is no great advantage in having an action faster 
in its operation than the pipes can be made to speak. The craze for 
excessive speed has been engendered quite largely by the demands of 
theater organists. Legitimate demands for speed are met by nearly all 
the types of action to be described presently. 
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TYPES of MODERN WINDCHESTS 

THE "UNIVERSAL AIE CHEST” 

A FORM of windchest and action that is in use at the present time 
which presents many unique features is the one known as the 
Universal Air Chest, invented by Mr. John T. Austin. 

The first organ in New England that was built along these lines 
was installed in the Fourth Congregational Church of Hartford, Conn., 
in 1898. The installation of this organ created such widespread inter- 
est that it resulted in the formation of the Austin Organ Co. of that 
city. Mr. Robert P. Elliot was largely instrumental in the formation 
of this company, though he has had no connection with it for many 
years. Prior even to 1898 the Clough & Warren Co. of Detroit had made 
an airchest of somewhat similar design while Mr. Austin was associated 
with than. 

The Universal Air Chest is the first to be described in this work be- 
cause it is one of the simplest and easiest forms of electro-pneunmtic 
action to explain. It combines some features of the tracker organ along 
Avith the most modern application of electro-pneumatic motions. 

It is possible that a general work should not devote so much space 
to the description of a highly specialized form of action used by only 
one builder, but this firm has nearly two thousand organs to its credit, 
among them some of the largest and most important in America, which 
fact alone 8e«ns sufficient reason for a detailed description of the sys- 
tem that has been consistently employed during these years on all or- 
gans which the Austin Organ Company have built.* 

*Note: It is not the author’s intention to praise one builder at the expense of an- 
other, but in all fairness, it seems just to give credit where credit is due, particularly 
with regard to original inventions in organ-building 

I realize that general statements are sometimes dangerous to make, but I believe it is 
generally agreed among the organ builders of this country that Mr. John T. Austin is one 
of the most ingenious and clever men that have given their attention to mechanical mat- 
ters relating to the organ during the past thirty or forty years. One of the distinguishing 
features of the Austin organ both in regard to air chest mechanism and console mechan- 
ism is its entire originality. Nearly every detail has been invented by Mr. Austin or by 
bis brother, Basil G. Austin. At no point along the line have they been content to use the 
ideas of other builders, but have originated a vast number of organ mechanisms of all types. 

Some American builders have copied as closely as possible many of the details of the 
Austin console, though no other builder has apparently cared to copy the chest mechan- 
ism. The Austin Organ Company has doubtless more patents covering organ mechanism 
than any other builder in the country. Experience has proved_ that these patents are not 
particularly successful in avoiding copying of ideas by other builders. 
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Figure 66. 

Section throufh a portion of the Austin Air Chest 


TYPES OF MODERN WINDCHESTS 

At the time the Universal Air Chest was invented, electro-pneu* 
matic and tubular pneumatie organ actions, as made in this country, 
were largely unreliable and caused a great amount of trouble. Wind- 
chests were frequently built so that ready access could not be had to the 
valves and magnets or other mechanism liable to derangement. It fre- 
quently nec^sitated the removal of the pipes from the top board and 
unscrewing a vast number of screws to get at the mechanism. This was 
a long, laborious process. Mr. Austin has told me of working on such 
windchests, and of his exasperation and annoyance at being unable to 
tell whether the trouble had been rectified until the top board was 
screwed into jtosition again and the pipes replaced and then perhaps to 
find that the trouble had not been remedied, and all his work had to be 
done over. 

To overcome these difficulties entirely, Mr. Austin conceived the 
idea of a large air box which could be entered with the wind inside the 
box. This box is like an air-tight room, ordinarily about six feet high, 
with one side a movable reservoir, and in the ceiling, rows of holes cov- 
ered with valves, with the pipes directly above these valves. It is im- 
possible to have the slightest variation in pressure in this chamber. 
There is an imaginary conductor to every pipe, as large as the whole 
head of the reservoir itself. The chief features of the Austin Air Chest 
are its easy accessibility and absolutely steady wind at unvarying pres- 
sure supplied to each pipe. 

At the time the Austin windchest was invented, the reasons for its 
superiority were more manifest than at present. Then the unreliability 
of the usual pneumatic windchest and the difficulty of making adjust- 
ments therein, coupled with the unsteadiness of pressure, were much 
greater than they are now. 

Practically all of our American builders have improved the other 
forms of electro-pneumatic windchests to a point where they are ex- 
tremely reliable, and at the same time are more accessible in case ad- 
justments are required. With the modem system of constructing deep 
air boxes and ample conductors from a large number of reservoirs or 
regulators, a perfectly satisfactory and steady pressure is obtained from 
any good windchest built along conventional lines. The Austin Air 
Chest is the only one of its kind being built at present. For that mat- 
ter, it is the only one that has ever been built successfully. The Austin 
mechanism, when compared with other modem windchests is extra- 
ordinarily simple. 

By an examination of Figure 66 it will be observed that the 
pipe valve “A” consists merely of a small metal disc of the proper 
size for the hole to be covered (varying from a disc covering a large 
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Bnlarsed view of the Austin magnet and small pneumatic. The lower 
left figure shows the tripod construction of the air ports, while the lower 
centre figure shows the armature disc. This Is suided by a centre pin. there- 
by eliminating friction on the sides of the armature* The small pneumatic 
may be adapted to exhausting a larger power pneumatic, or In the case of 
small pipe valves on unli chests may be used as the pipe valve direct. 
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hole admitting wind to a baas pipe to much smaller discs for the 
treble pipes) . The metal discs are covered with felt and leather so that a 
soft air-tight covering is provided when the discs are in the closed po- 
sition. A wire B, is riveted through this disc in the shape shown in our 
drawing to which is attached a little strip of wood C which is pivoted a 
short way below its top. The bent wire B is pivoted at P. The bottom 
of the wood strip C is attached by means of another wire at I and J to a 
long strip of wood or tracker H. The tracker runs across the entire 
width of the air chest, having connected to it as many pipe valves as 
there are stops or sets of pipes planted on the chest. One end of 'this 
tracker has a coiled spring attached to return it to its normal position. 
The other end of the tracker is attached to the power-pneumatic K Avhich 
draws the tracker “H” to the left when it is collapsed, by exhausting the 
air from the pneumatic bellows through the i>orts AA and Z to atmo- 
spheric pressure. When a key is depressed, the valve Z is opened by 
means of the magnet M, whose action will be later described. When 
the tracker is drawn to the left by the collapsing of the pneumatic K, 
all the wooden strips “C” are rotated on their pivots at G, without open- 
ing the pipe valves if no stops are drawn. 

The stop action consists of a metal bar 1/lG of an inch thick by 
inch wide, which runs the entire length of the chest at right angles to 
the trackers. This is pivoted, and is shown in our illustration in both 
of its positions, “off” position at D and the “on” position, in dotted lines 
at E. It is caused to assume its “off” and “on” positions by means of a 
power pneumatic mounted at one end of the chest. "When the stop is in 
the “on” position, the pneumatic causes this long metal bar to assume the 
position shown at E. When the stop action bar is in position E, and 
the strips C are moA'ed by the tracker, the stop-action bar acts as a 
fulcrum, and the strips C can no longer rotate freely on pivots G but 
must cause the pipe valves to be drawn open whenever the tracker H is 
moA-ed to the left. All of this mechanism can be seen in actual operation 
Avith the pressure on, by entering the air chest, and any small adjust- 
ments can be made, such as proper seatihg of the pii)e valves, with great 
ease. 

It will be observed that there is only one set of pneumatics for each 
note on the windchest instead of one pneumatic for each pipe valve. This 
simplifies the mechanism. Should releathering of the pneumatics be- 
come necessary, only one set need be redone as compared to five to ten 
times that number in the regularly constructed w^dchest. Further- 
more, the leather on the rectangular motor pneumatic is not tightly 
creased or folded, for it is prevented from shutting tightly by thick 
felt pads placed on the inside of the pneumatic. It has been found from 
long experience that the leather on this pneumatic has outworn the 
leather on the round pouchea which were formerly used in conjunction 
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Figure 68. 

Complete electro-pneumatic power unit employed by 
the Austin Organ Co. A portion of the “tracker" or strip 
of wood is shown. This is attached to the power pneu- 
matic and runs across the entire width of the air chest, to 
which an the pipe valves belonging to one note are fast- 
ened. Figure 60 shows a sectional view of this same power 
unit. There Is one of these units for each note on the 
manual keys. They vary in slse, becoming larger, and con- 
sequently more powerful for the lower n<ftes. which require 
more power to operate. If there are ten stops on the air 
chest controlled by one manual, there will be ten pipe 
valves attached to the tracker, that will be opened by 
one power pneumatic. 
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with it and Austin have a number of organs over 30 years old that have 
been in constant use which show no signs whatever of the leather on 
this pneumatic wearing at the folds. Without such provision, the 
leather on a rectangular pneumatic would tend to wear faster than the 
pouch pneumatic. 

The construction of the Austin Air Box is such that changes of 
atmospheric conditions do not affect the air-tightness of the box. To 
withstand the considerable pressure of the air, it is strongly braced at 
all points. The wood sidewalls have wide joints left between the vari- 
ous strips which are made tight by leather and rubber cloth. This con- 
struction allows for expansion or shrinkage in the wood without open- 
ing up any joints. The top of the air chest is made of a series of wooden 
bars about three inches wide and two inches thick through which the 
holes for the pipes are bored. The pipe valves are attached before the 
bars are placed in position. If the pipes ara small in scale th^ will be 
placed in a single row on one of these bars. If of wider scale, two bars 
will be used, placing the pix>es alternately. If a very wide scaled stop 
such as a large Flute or Diapason, three bars are used. The system of 
using a standard sized bar is more economical to manufacture and yet 
has great flexibility in accommodating any size pipes that may be re- 
quired. The pipe bars are then secured to the frame of the air box at 
appropriate distances apart to give ample speaking room for the pipes, 
and the spaces between them are tilled in with rubber cloth to make the 
entire top of the chest air-tight. 

The reservoir mounted vertically instead of horizontally forms one 
side of the air box and is termed an “Expansion Board”. Such a reser- 
voir must necessarily rely on springs for regulating the pressure as 
weights can not be used. The Austins were the first to use springs ex- 
clusively for reservoirs although the idea of this use probably originated 
with Mr. Hope-Jones, as stated in our chapter on the Wind Supply for 
the Oigan. 

Formerly the wind pressure in the Austin Air Chest was invariably 
so steady that it was impossible to shake it with any form of valve 
tremulant or any other means. Later Austin Organs have been enabled 
to produce a fine tremolo effect by an ingenius remodeling of the air 
box. The upper portion is panelled, thereby separating it from the 
main air chamber and it is supplied with air by means of a very large 
opening that can be shut off with a damper. When the tremulant is 
not in action, this damper remains wide open and all of the advantages 
of the Universal Air Chest are still available. When the tremulant is 
drawn, the damper closes automatically and wind is admitted to the 
panelled sections by means of a long pipe which causes the air in this 
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Figure 69. 

The left hand photograph sliows the Austin magnet and small pneumatic that upon 
being exhausted by the magnet draws open the exhaust valve of the larger power pneuma-1 
tic. Compare this with Figure 62, which shows the relation between this section of the com- 
plete unit and the power pneumatic. The centre photograph is taken with magnet re- 
moved. This is accomplished simply by turning the thumb screw at the bottom of the 
assembly, and removing the brass retaining clip. The armature may then easily be re- 
moved as shown in the third photograph. 
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section to become sufficiently elastic to be effectively shaken by the 
tremulant. In this manner a tremolo may be obtained quite equal to 
that possible with the ordinary type of windchest construction and a 
real weakness in the Universal Air Chest is effectively overcome. 

Before this construction was adopted a tremolo of a certain kind 
was obtained by placing a large board three feet long and two feet wide, 
pivoted in the center immediately above the pipes themselves. This 
board was rotated by an electric motor at a speed that caused a pleas- 
ing undulation to the tone of the pipes, much on the same principle of 
the fan tremolo in a reed organ. 

Some organists consider this latter tremolo superior to the usual 
pnetunatic tremolo; others like myself, greatly prefer the valve tremu- 
lant and fortunately it is now possible to suit either taste. 

The complete operation of the power pneumatic that draws the 
tracker operating the valve mechanism may be described as follows: 
There are two parts: 1, the power pneumatic that actually draws the 
tracker; 2, the electro-pneumatic valve mechanism that exhausts the air 
from the larger power pneumatic. The latter mechanism now employed 
was patented May 24, 1926, and is an improvement on earlier actions. 
It is shown in detail in Figure 67, a side view. Our references, however, 
are to Figure 66, which shows a cross section through a complete power 
pneumatic unit. These units may be readily mounted or demounted 
from the air chests by the means of two screws, in case releathering or 
replacement is necessary. 

For further clearness. Figure 68 and Figure 69 are also shown, 
which are actual photographs of the complete power pneumatic and of 
the magnet portion. If the operation of this unit is once clearly under- 
stood, the principle of many modern organ actions is explained. All 
the action parts used in the Austin Organ including stop action pneu- 
matics, pedal note pneumatics, which are individual (one to each large 
pipe) are all built on the same principle. Other moving parts of the 
Austin action are all mechanical and for this reason the Universal air 
chest action may be termed a combination of the tracker or mechanical 
action with the most modem electro-pneumatic developments. 

Examining Figure 66, it will be seen that when the magnet O is 
energized, it draws the armature B toward the poles of the magnet there- 
by uncovering the exhaust port W. The small pneumatic BB is there- 
by exhausted through the channel V, drawing the exhaust valve Z of 
the large motor pneumatic off its seat and simultaneously cutting off 
the supply of air into AA. This permits the air contained in the large 
pneumatic E to be rapidly exhausted through the tur diannel AA, be* 
cause the ezlunist poirt uncovered by Z is of generous size. The power 
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Figure 70. 

A sectional view through an original and authentic Roosevelt windchest, with tubular pneumatic action, 
was one of the first windchests to be built with individual pipe pneumatics. Its operation is described in the 

(From W. & T. Lewis, “Modem Organ Building.”) 




TYPES OP MODERN WINDOHESTS 

pneumatic K is prevented from closing too far by the felt strips L. 

Bemmnbering that we are looking at the interior portion of the air 
box, it is evident that the exhaust ports uncovered by the magnet and 
the larger valves open directly to the atmosphere. When the armature 
is allowed to return to the position shown in Figure 66, wind again 
flows through Y into Y permitting valve Z to close and wind also flows 
through AA into the motor pneumatic £, which opens, bringing all the 
action back to its normal condition. The success of this action lies in 
the fact that no channeling and only one pneumatic is required for each 
note on the keyboard (not each pipe on the windchest), and the sure- 
ness and rapidity with which this motor pneiunatic can be made to 
operate by the system just described. 

^VINDCHBSTS WITH VBNTIL STOP ACTION AND INDIVIDUAL 
PIPE VALVE PNEUMATICS 

We have described in our chapter on the History of the Organ 
Action, the manner in which the Barker Lever was applied to the old 
type of slider and pallet windchest. In this form of action the valves 
that admitted air to the Barker Lever might be opened by mechanical 
means, as in the tracker action, or pneumatically by means of the tubu- 
lar action, or electrically. But whatever action was employed for oper- 
ating the Barker Lever, the stop action was controlled by sliders in the 
same manner as it had been for hundreds of years before. 

In large tracker organs built in France (and for the most part they 
are still in use), the wind is shut off from certain divisions by means 
of ventils or large air valves that are operated by either stop actions or 
foot levers. In this manner several stop knobs (usually the Reeds) 
may be drawn at any convenient time and not be brought into action 
until the ventil is open that permits air to enter the windchest, on which 
the pipes are planted. Also, it was customary in nearly all tracker or- 
gans, so to build pedal windchests that their stop action might be con- 
trolled by means of a ventil. 

Thus it is apparent that the ventil was used for stop action pur- 
poses long before the modem windchest was invented. Hilborae L. 
Roosevelt was the first in America to introduce individual pipe valve 
pneumatics in a windchest that operated in connection with a ventil 
stop action. A drawing of tke original and authentic type of windchest 
known as the Roosevelt Chest is shown in Figure 64. Many builders 
have made modifications and changes in this windchest, thoi^h retain- 
ing its general principles. 

Air is admitted individually to each set of pipes by means of a 
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Figure 71. 

Side, top, and sectional views of a Roosevelt pneu- 
matic. 


ventil, or stop action valve at one end of the windchest. This is showTi 
clearly in Figure 66 and its operation is also described there. From 
this form of stop action is derived the general name for all windchests 
using ventils by means of which air may enter or be cut off from the 
pipe valve chambers. It is not necessary that individual pipe valve 
pneumatics be employed with a ventil windchest. For example the one 
built by Hillgreen, Lane and Company later described, is in reality an 
adaptation and improvement of an earlier form of windchest used in 
Cermany, where one pneumatic is caused to operate a series of pipe 
valves. 

The individual pipe valve pneumatic used by Roosevelt is shown in 
Figure 65. The operation of this windchest, referring to Figure 64 is as 
follows : 

When the pneumatic attached to the tube leading to the key action 
is exhausted, the double valve, connected to a channel in the bottom 
board of the windchest, is drawn to the left, opening the channel to the 
atmosphere and shutting off further wind from the primary box. When 
the wind is exhausted from the channel in this manner, all the pipe pneu- 
matics that connect with this channel are exhaust^ simultaneously. 
If the ventil allowing wind into the partition under a set of pipes is 
open, the pressure of this wind on the pipe valve pneumatics will cause 
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Figure 72. 


Section through the front of an Eetey Wlndcheet. The pipe valves are ihown at V. the channels 
into which the pipe valves exhaust are shown at C. The ventll stop action Is clearly shown in this 
drawing. All builders using the ventll stop action use somewhat similar method of admitting air 
to the various sections of the windchest. Compressed air is present at all times, when the blower 
is running In the box under the windchest. Upon the magnet operating the primary valve being 
energised by the stop action, the power pneumatic, A, is exhausted drawing with It the large disc 
valve or ventll, B, which permits a large quantity of air to enter the pipe valve chamber. The 
stop Is then In playing condition. It is shown In the above drawing in the closed or off position. It 
should also be hoted, that when the ventll Is in the off position it raises an exhaust valve, S, which 
allows all the air In the pipe chamber to escape Instantly and thus silence the stop as soon as the 
stop action is shut off. This valve also permits any small leakage of the pipe pneumatics to find 
ito way to the atmosphere, without gradually filling the pipe chamber with compressed air that 
might cause the pipes to sound, even though the ventll was not open. 
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them to coHapee and allow air to flow into the pipes. If, however, no 
ventils are open to allow air to pass into any of the air compartments 
under the pipes, the pipe valve pneumatics will all remain stationary as 
there is no pressure of air against them to cause them to collapse and 
the spring holds them closed. 

When the double acting valve on the primary is returned to the 
right (or the position shown in Figure 70 ), air from the primary box 
flows through the channel back into each pipe valve pneumatic, so that 
there is equal pressure on both sides, if the stops are on. The pipe 
valves are then held closed by their springs. If the stops are not on, 
wind pressure is only being exerted on the inside of the pneumatics, as 
the pipe chambers are open to the atmosphere. If the pneumatics be- 
come damp, there is danger of the leather blowing off them in this 
case, and leakage ensue. I have found by actual experience with this 
type of chest that this is more than a posedbility in damp locations and 
is a serious disadvantage. In none of the other forms of windchests we 
shall describe, is there a tendency for the leather to blow off the pneu- 
matics when the stops are not drawn. 

An interesting point to observe in connection with the operation 
of the Roosevelt and many other modern windchests is that it is only 
necessary to displace the amount of air contained in the pipe valve pneu- 
matics through the channel in the bottom board to cause them to col- 
lapse. Conversely, only sufficient air need be replaced in the channels 
to refill the pneuxnatics. Therefore, the action in reality takes place 
more rapidly than would be possible if the pneumatics did not collapse 
until all the air was exhausted from both the pneumatics and the chan- 
nel ; or on the return motion, both the channels and pneumatics had to 
be refilled, before the pneumatics would close. This same principle 
holds true fortunately, for all pipe valve pneumatics and the speed of 
the action is thereby greatly increased. The channels referred to here 
and in our discussion of the various forms of pitman windchests are 
in reality a series of air channels or grooves either in the bottom board 
or top board of the windchest that connect directly with all the pipe 
valve pneumatics that are playable from a single note on the keyboard. 
If theVe are twelve stops playable from one manual key, there will be 
twelve pipe valve pneumatiea that are controlled by this channel through 
the primary valves. The key action merely operates the primaty valves 
either pneumatically or electrically, which in turn permits the wind to 
exhaust from or reenter the channels. 

Figure 69 shows the bottom boards with the veneer removed. The 
grooves, together with the holes bored into them corresponding with the 
pipe valve pneumatic holes are clearly depicted. 
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Figure 78. 

A nctm through the ttandard manual wfaidcheit. Thia b no doubt the moat 

elaborate and costly wmdc^t of the unit type built by any builder. It hw the oriraary 

** o&er builder’a winddiert bii 

in r^ition wd attack. This chest was evolved & perfected as a result of the demands 
of theatre orgwists for excessiw speed. Note that in place of a pouch or ordinary piM 
valve, A ;«nct IS provided to^ which is affixed a meUl strip. This in turn is operated by ^ 
pneumatic* This Action requires a pallet, a pneumatic, a primary valve and magnet for every 
pipe m the organ. There is surely no economy here, but speed and reliability. 
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In the Estey windohest already shown in Fignre 72 it will be seen 
that the action ia a modified form of the Roosevelt windchest with the 
channels in the top board; The individual pipe valve pneumatics are 
made with the pipe valves attached to the pneumatics instead of being 
attached to a lever actuated by the pneumatics as in the original Roose- 
velt example. Such differences are not important in describing general 
principles, though the Estey form is undoubtedly an improvemoit on 
the original, and gives a greater speed to the action. 

The Eilgen Company employ a ventil windchest with a poudi or 
diaphragm, instead of a pipe valve pneumatic partly made of wood, 
with folding leather sides like a small bellows. The same form of action 
is used also by the Wangerin Organ Company of Milwaukee. Figure 7G 
shows the Eilgen adaptation of the ventil windchest. The stop action is 
the same as in other examples already described. 





Figure 74. 

Sectional view of the individual pneumatic windchest with the pipe pneumatic exhausted 
by tubes, which in turn are exhausted by valves opera^fed mechanically by the keys them- 
selves. This is a later form of the tubular pneumatic action than that shown in Figure 
ftO, and still employed by the Estey Organ Company in small organs. 
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Figure 75. 

A photograph showing details of the haHtam boards of a Moller windchest. The bottom boards 
have their channels cut on a special saw, and then a thin piece is glued on enclosing the channels in 
the central portion of the bottom board. At the right, the top side of the bottom board is shown, 
with the holes bored corresponding to the holes in the stop action bars shown in Figure 80. The 
bottom boards are packed with leather where they are joined with the main portion of the wind* 
chest, and securely screwed thereto, so that they fit air-tight. In the upper left is shown the pouch 
boards, which are made in short sections, permitti^ of easy removal, by taking down only one bot- 
tom board. The pouches are more clearly shown in our sectional drawings. 


279 


TYPES OP MODEEN WINDCHESTS 


a 











STUAIGHT CHCM ACTION WITH PBIHASr 


\4wvft'cr 


Figure 76. 

The pipe valve assembly used by Geo. Kilgen & Sons of St Louis consists of fibre discs on 
which are glued felt and leather. A tapped wire controls the motion of the disc valve by connecting 
it to the pouch located in the bottom board of the windchest. The pouches are exhausted directly 
into the channels in the bottom board. This style of windchest requires much less boring of holes 
than any form of the pitman windchest. 
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Figure 77. 

A section through a unit windchest, where each pipe has its own magnet, permitting it to be played 
in anv manner it is desired, by means of a series of switches, which allow the magnet circuit to be 
closed. Geo. Kilgen & Sons, Builders. 
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Figure 78. 

O6org:e Kilgen A Sons. Bnilders. A section through a pedal wind- 
chest. In this case the magnet does not exl|aust the pipe valve pouch, 
directly, as the pouch is too large for drawing down the pipe valves for 
the larger pedal pipes to he exhausted quickly through the small hole in 
the magnet. An additional valve mechanism is interposed, similar to 
that used In the primary valves of the straight windehest action. The 
magnet in this ease has merely to exhaust the air from the smaller pouch 
which in turn exhausts the air from the larger pipe pouch by opening 
the double acting valve, labeled '*Relay action" in the above drawing. 
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The pouch form of pneumatic is quite old and was probably first 
used by Walcker in Germany, at least the oldest examples of the dia- 
phragm or pouch pneumatic may be found there. 

It has since come to be very largely used by American builders, 
Casavant being the first, so far as 1 can detei^ine, to employ the pouch 
pneumatic in America. In the Kilgen action the pouches are mounted 
directly onto the bottom boards, and thus may be exhausted directly 
into the channels. A large amount of boring of holes necessary in other 
forms of windchests, where the pipe valve pneumatics are placed direct- 
ly under the pipe holes, is thereby eliminated. A tapped wire connects 
the pipe valves with the pouches. The wire is secured in the pouch 
leather by means of a leather nut. These valve wires run through 
guides, that also serve to support the coil springs that hold the pipe 
valves closed when the pouches are not being exhausted of air. 

When it is necessary to make repairs or adjustments in the Eilgen 
windchest, a bottom board is removed, which has attached to it all the 
pouches and pipe valves for that section of the windchest. Such an 
action has a good deal to commend it, and when carefully made should 
give very little trouble. There is sufficient “play” allowed in the valve 
stems to compensate for swelling or shrinking in the wood of the wind- 
chest, and the mechanism will not become deranged from this cause. 

All windchest mechanisms, to be really successful, must necessarily 
make allowances and have means of compensation for atmospheric 
changes. Hair trigger and fine adjustments beyond a certain point must 
prove impractical, as they are too sensitive to swelling and shrinking. 
A certain margin of safety should be allowed in the design of any suc- 
cessful organ action, to pennit the wood portions of the windchest to 
come and go, without readjustment of the mechanism being required. 

The reliability and freedom from trouble of the majority of modern 
actions has been accomplished for the most part by having the above 
features in mind when the actions were designed. 


WINDCHESTS WITH SOME FORM OF THE PITMAN STOP ACTION 

We come now to the description of the windchest that is more gen- 
erally employed than any other by present day American builders. Mr. 
Ernest M. Skinner says that he is the inventor of the pitman windchest. 
The term pitman I find by reference to the International Dictionary 
means merely a connecting rod. It was applied to sewing machine pedal 
connecting rods. The pitman valves in an organ windchest take the 


283 



TYPES OP MODERN WINDOHESTS 



Figure 79 . ' 

A photograph of a section of the Kimball windchest. 
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Figure 80. 

A section through the Straight maninl windchest manufactured by the Skinner Organ 
Company. This is known as the pitman windchest, and is described in the text. The pri- 
mary valve mechanism that exhausts the channel, C, is not shown in the drawing, but this 
mechanism is similar to that shown in other drawings of the pitman action, except that 
the Skinner Company employ two valves to exhaust the channels, a primary and secondary 
valve. It is considered that the two valves increase the speed of the action. Other builders 
secure satisfactory results with one primary valve. 
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place of ventils in controlling the stop action. It must be clearly under- 
stood at the outset, in examining any of the drawings of the various 
forms of pitman windchests, here presented, that the wind pressure is 
beneath the pipe valve pneumatics at all times when the blower is run- 
ning. With all veptil windchests such pressure is in the pipe valve cham- 
bers only when a ventil is open. The pitman windchest is sometimes 
called a universal windchest for this reason. The pipe valve pneiunatics 
are permitted to exhaust or remain closed in accordance with the action 
of the pitman valves which will be later described. 

In a letter I have received from Mr. Skinner, he makes the follow- 
ing statements: 

“I see the frequent mention of the pitman, which is sometimes 
spelled with a capital ‘P’. In Senator Richards’ Atlantic City specifica- 
tion, he speaks of the pitman windchest and follows with a mention of 
Austin’s ‘Universal windchest’, but he does not give me the same credit 
that he gives Austin. The pitman windchest is the invention of your 
humble servant and was published for the first time in Audsley’s ‘Art 
of Organ Building’, page 347, volume 2. I made this drawing for 
Audsley but he did not give me credit for it. This chest bids fair to be- 
come universally used, but the unfortunate inventor is lost sight of. I 
think I will have to write up the pitman windchest and take the credit 
that belongs to me before I lose it for good. 

“This drawing that I made for Audsley also shows the use of a 
high pressure arrangement which can be located anywhere in the chest. 
It also shows, for the first time, an arrangement for playing a stop from 
two manuals which was discarded many years ago, in view of the single 
pipe valve and an arrangement for operating it from two sources. This 
pitman device arrangement is now about 35 years old, or as old as the 
pitman windchest itself. 

“Mr. Richards stipulates that only eight stops shall be placed on 
any one chest showing that he, along with the balance of those inter- 
ested in this chest, does not know that the pipe pneumatic is not ex- 
hausted through the key channel, but on the contrary, exhausts into the 
stop action channel when rush of air in the key channel sucks the pit- 
man over to the k^ port leaving the channel open for the pipe pneu- 
matic to exhaust directly underneath said pipe pneumatic and out the 
stop action. This exhaust of the key channel not only reaches atmo- 

Note: I have avoided, as far as possible, making direct statements concerning some 
original inventions in organ building. So many builders have worked on the same prob- 
lems at about the same time that it is frequently difficult to be absolutely sure which one 
was first in many matters. To avoid controversy that anight otherwise arise, I have quoted 
the builders themselves or other authority when I have good reason to believe their state- 
ments are correct 
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Figure 81. 

A view from the bottom of the primary shown in Figure 76. This view shows 
the arms attached to the primary valve stems that make contact with the contact 
blocks, when the valve stems move. This is a very ingenious method of operating a 
relay mechanism, where additional contacts are required, without the use of addi- 
tional pouches and other mechanism. The contacts are bound to be made as rapidly 
as the primary valves can be made to operate. 
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spliere in roshing out the k^r primary, but develops a very positive suc- 
tion owing to the inertia of the air, whidi still further serves to suck the 
pitman over towards the key exhaust. 

suppose musically, as far as the mechanism goes, that the in- 
stantaneous stop action incident to the pitman chest should be regarded 
as extrmnely valuable on account of the orchestral precision that it 
makes possible in registration.” 

Mr. Skinner also states that he is the inventor of the closed circuit 
stop action and states the following: 

“The closed circuit stop action eliminated one contact on each regis- 
ter and one magnet at the stop. There used to be an on and off contact 
and an on and off magnet. I believe I was the first to use a high re- 
sistance closed circuit stop action, and made the modem Crescendo and 
Sforzando possible. At all events nobody else ever used it until I did, 
and now they are all using it. I don’t believe there is one out of the lot 
who knows who started it.” 

We shall first describe the pitman windchest in the form used by 
the Skinner Organ Company. Figure 80 is a cross section through a 
portion of such a windchest. The pitman valve is shown as J. It con- 
sists of a small piece of hard wood with square sides about long and 

on each side, on one end of which is securely tacked and glued a 
disc about in diameter of suitable leather. The pitmans are well 
black leaded and all edges are smoothed to avoid the possil^ility of stick- 
ing in the hole in which they work back and forth. 

Each pipe valve pneumatic shown at H has a corresponding pitman 
valve. The pitman valves are placed in a box.K which runs longitudinal- 
ly throughout the length of the windchest. The box E may have wind 
admitted to it or it may remain open to the atmosphere. The stop 
action valve controls the entrance of wind to the pitman box or opens 
the box to the atmosphere. 

When wind is present in the box E, the pitman valve J remains in 
position shown in Figure 80, providing no key is depressed and air is 
present in the channel C. This is tme, because there is equal pressure 
on each side of the pitman valve and gravity holds it down. Upon the 
channel 0 being exhausted by the key action primary, the air cannot 
escape from the pouch H as the pitman immediately blows upwards 
covering the port M leading into the channel C. In reality the pitman 
valves remain stationary when the stops are on and also when the stops 
are off, except when a key is depressed in which case the pitman valve 
affected by the key action will blow upward as explained above and cut 
off the egress of wind from the pouch, therein preventing the pouch act- 
ing and the note sounding. 
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When, the box E is exhausted of air, the pitman Talres remain aa 
ahonm in the drawing and prevent the escape of air from the poaches 
that flows to than throu^ the port M and the channel 0 from the 
action primary box. When the channel G is now exhausted the pouch 
H will collapse as the pressure of the air on the outside of the pouch 
is no longer balanced by similar pressure on the interior. The pouch 
exhausts through M and L and 0 into the atmosphere. This is the 
majority opinion of the manner of operation of the pitman windchest 
The inventor holds a differmit view which we have already quoted above. 
Here is a case where authorities disagree, and perhaps it is not of so 
much importance, how it works, as the fact that it does work and with 
the greatest possible speed. 

It should be noted that in this windchest the channeling is all done 



Figure 83. 

A section through the pitman winddiest manufactnred 
by the W. W. Kimtnll G>mpany. The primary valve stem 
has a rday mechanism attached to it, shown more dearly in 
Figure 75. 
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in the top board. The channels obviously must run on either one side 
or other of the pipe holes N as they cannot run into the pipe holes. The 
top of the windchest is in reality double— the top board A on which the 
pipes stand and the channel board BOD. This latter board is made in a 
sil^;le wide piece glued up, and is subject to a laige d^;ree of swelling 
and shrinking, particularly if the windchest is a wide one. The lumber 
used for the ends of the windchest has the grain running in the same 
direction as the top board so that the whole windchest may swell and 
shrink without causing any undue strain on its parts. To facilitate 
the <<come” and **go*’ of the lumber, rollers are placed under the chest 
but scarcely seem necessary for when the top board starts to swell, many 
tons pressure cannot prevent its movmnent. Forces set up in lumber 
by moisture that cause expansion are of enormous power, and expansion 
or contraction cannot be prevented by any known means. In this wind- 
chest no effort has been made to prevent swdling and shrinking. Care- 
ful des^ning allows this to take place without injury to the windchest 
itsdf or to the satisfactory performance of the action. 

The Aeolian Company employ a windchest so similar in principle 
and construction, including the method of channeling through the top 
boards to that of the Skinner Company, that there is little more to be 
said about it, except that their latest examples function with great speed 
and reliability, the two most desirable qualities for a windchest to have. 

The Kimball windchest of which we show several drawings and 
photographs, operates also in a manner similar to the Skinner example. 
Its operation may be clearly understood from an examination of the 
various drawings and by referring to the description given for the Skin- 
ner example. 

A special feature of the Kimball windchest is the counter-boring 
immediately above the pipe valves. It is contended that the additional 
flush of wind permitted by the enlargement of the pipe holes at this 
point assists in obtaining more prompt speech or attack from the pipes. 
Also, though the channels in the Kimball windchest are in the top board, 
they do not run continuously through the top board, as this part is di- 
vided into separate boards, the width of each stop. 

The channels run down into the dividing rails with V shaped cuts 
as shown in Figure 83. Such construction allows the top of the wind- 
chest to shrink or swell freely with no strains on any of the mechanism. 

The Moller pitman windchest differs from the ones used by the three 
builders just mentioned principally because the channeling is done 
through the bottom boards. Also the form of pitman valve has been 
simplified. Instead of using the wooden tail piece with the leather disc 
valve tacked and glued onto it, the foimer is discarded, and a leather 


291 



TYPES OP MODERN WINDCHESTS 

disc ia all that is used. This disc seats against an ^elet and rests 
against a paper punching. 

Referring to F^re 85, Z is the pitman; Y is the eyelet against 
which it blows, when AA, or the pitman box is open to the atmosphere, 
and the channel or groove is exhausted of wind. The action otherwise 
is similar to the Skinner windchest action already described. 

The Duplex Action between two manuals is also shown in Figure 78. 
This consists of two complete sets of pitman stop action valves applied 
to one stop. By this means the stop may be drawn or shut off from 
either manual at will. The grooves in the bottom board must then be 
double for each note. One groove is exhausted by the Great organ pri- 
mary ; while the groove immediately adjacent is exhausted by the Swell 
organ primary valve, if the chest is duplexed (that is, has stops made 
interchangeable) between Great and Swell. 

There are in this case, not only two complete stop actions for a 
single stop, but two grooves leadii^ from the jmint where a “shifter” 
is located. T is the shifter. It is simply a pitman valve with leather 
discs tacked and glued on each end of a hardwood strip. The strip is 
sufficiently long to permit the shifter to move easily to the right or left. 
Now if the right hand pitman box A A be exhausted of air, pitman Z will 
blow up against Y until the groove is exhausted which connects with 
this pitman. The pipe valve pouch S will be exhausted at the same 
time through Q and the right duplex groove, as the shifter T blows to 
the right. If wind is in the left pitman box or the stop is off, wind 
will blow up through the left duplex groove and hold the shifter to the 
right. When both pitman boxes are exhausted to the atmosphere, the 
stop wdll play on either keyboard and the shifter T rmnains midway 
between. 

This same principle is applied when a stop is duplexed an octave 
higher or lower on the same manual. In this case double grooves are not 
required in the bottom board. A series of tubes is merely run from the 
shifter box to the octave above or below. Two stop action pitman boxes 
are required with this duplexing as with ordinary duplexing, one for 
the unison pitch and one for the octave borrow. This is a very economical 
method of borrowing an S' stop an octave higher or lower, as the mechan- 
ism required is but a small fraction of that for a unit action. 

Another form of windchest that contains a unique feature in regard 
to the stop action control is that used by Henry Pilcher’s Sons of Louis- 
ville, Ey. It has neither the ventil nor pitman stop action, but a special 
valve placed in the pipe valve pneumatic itself. 

From Mr. Paul B. Pilcher I have received a letter from which I 
quote certain sections that describe the operation of this stop action. 
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Figure 85 . 

A section through a **Duplexed” Moller windchest. The 
primary is compactly placed inside the windchest itself. All of 
the pipe valve boards are still readily accessible. 
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He states in referring to F^re 87, the following: 

“The pipe yalve pneumatic is made with a hollowed*out hose, in 
which is located a rocking check valve covering two airports. One of 
them opens from the groove supplied by the stop action and is common 
to all of the pneumatics of the stop; the other from the channel sup- 
plied by the key valve action, allowing the air to enter one pneumatic 
of each stop. 

“This check valve is made of a thin piece of poplar or bass wood 
and is covered with a light pneumatic leather, the leather being glued to 
the wood only where it seats over the airports, thus forming a flexible 
hinge in the center, which is glued to the base of the pneumatic, and 
thus permitting the check valve to rock and cover or uncover either of 
the airports. Beyond this point the action is practically the same prin- 
ciple as is used in the pitman chest. 

“The air to the pipe entering through the side of the valve bar and 
then passing up through the top board to the pipe, gives a little flexibility 
to the wind and we believe aids materially in the tone produced in the 
pipe, the attack not being so sudden as when the valve is placed on a 
pouch directly below the pipe.” 

THE VBNTIL WINDCHBST WITHOUT INDIVIDUAL PIPE VALVE PNEUMATICS 

A windchest action that has some similarity to that made by the 
Austin Organ Co., though in other respects quite different, is that made 
by Hillgreen, Lane & Co., of Alliance, Ohio. It has for its basis the 
early type of ventil windchest made by Walcker in Germany some fifty 
3’ears ago, though it has been simplified and improved by the Ameri- 
can builders who use this action. Its similarity to the Austin system 
is in having one primary motor that draws the pipe valves open mechani- 
cally, by means of a tracker or wire, therebj' not requiring individual 
pneumatics for each pipe valve. I am indebted to the builders for the 
drawing of their action shown in Figure 88. It will be noted by an 
inspection of the drawing that the windchest does not contain universal 
wind, as in the Austin air chest, but has separate air compartments un- 
der each series of pipes. This is a characteristic of all forms of the 
ventil chest. 

Wind is admitted, by metins of a ventil in the end of each stop com- 
partment, in a similar manner to that described for the ventil wind- 
chest with individual pneumatics for each pipe. When the stop action 
is open, wind is admitted to the coiu]>artment under its respective set of 
pipes, so that the pipes 'will speak if the pipe valves are opened. With 
the ventil closed, no wind is admitted, so that the pipes will not speak, 
when the pipes valves are opened. Such stop action is simple and re- 
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He states in referring to Figure 87, the following: 

‘‘The pipe valve pneumatic is made with a holiowed-out base, in 
which is located a rocking check valve covering two airports. One of 
them opens from the groove supplied by the stop action and is common 
to all of the pneumatics of the stop; the other fnun the channel sup- 
plied by the key valve action, allowing the air to enter one pneumatic 
of each stop. 

“This check valve is made of a thin piece of poplar or bass wood 
and is covered with a light pneumatic leather, the leather being glued to 
the wood only where it seats over the airports, thus forming a flexible 
hinge in the center, which is glued to the base of the pneumatic, and 
thus permitting the check valve to rock and cover or uncover either of 
the airports. Beyond this point the action is practically the same prin- 
ciple as is used in the pitman chest. 

“The air to the pipe entering through the side of the valve bar and 
then passii^ up through the top board to the pipe, gives a little flexibility 
to the wind and we believe aids materially in the tone produced in the 
pipe, the attack not being so sudden as when the valve is placed on a 
pouch directly below the pipe.” 

THE VBNTIL WINDCHBST WITHOUT INDIVIDUAL PIPE VALVE PNEUMATICS 

A windchest action that has some similarity to that made by the 
Austin Organ Co., though in other respects quite different, is that made 
by Hillgreen, Lane & Co., of Alliance, Ohio. It has for its basis the 
early type of ventil windchest made by Walcker in Germany some fifty 
years ago, though it has been simplifled and impiwed by the Ameri- 
can builders who use this action. Its similarity to the Austin system 
is in having one primary motor that draws the pipe valves open mechani- 
cally, by means of a tracker or wire, therebj' not requiring individual 
pneumatics for each pipe valve. I am indebted to the builders for the 
drawing of their action showm in Figure 88. It will be noted by an 
inspection of the drawing that the windchest does not contain universal 
wind, as in the Austin air chest, but has separate air compartments un- 
der each series of pipes. This is a characteristic of all fonns of the 
ventil chest. 

Wind is admitted, by means of a ventil in the end of each stop com- 
partment, in a similar manner to that described for the ventil wind- 
chest with individual pneumatics for each pipe. "When the stop action 
is open, wind is admitted to the compartment under its respective set of 
pipes, so that the pipes wall speak if the pipe valves are opened. With 
the ventil closed, no wind is admitted, so that the pipes will not speak, 
when the pipes valves are opened. Such stop action is simple and re- 
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liable. It certainly ia a great advance on the slider stop action uni- 
veraally used for hundreds of years. 

It will be seen by a further study of the drawing that the large pri- 
mary pneumatic A upon being exhausted through the primary mechan- 
ism (in a similar manner to that previously described in detail for the 
Austin primary), draws with it a hardened steel -wire CCC that passes 
through all the compartments of the windchest. To this wire are fastened 
the various pipe valve levers, by means of a collar with a set screw, so 
that the proper adjustments may be made. The pipe valve mechanism 
consists merely of felt and leather glued on a fibre disc, shown at B, 
which is fastened to one end of a pivoted lever, while the other end of 
the lever passes through the wire. A spring is provided to return the 
valve to . its seat. 

It is important that the wire CCC as it passes through the separate 
air compartments fit practically air tight. This is accomplished by pass- 
ing it through a brass plate with a hole just large enough to allow the 
wire to move freely, without leaking wind from one compartment to 
another. The pulldown wires in the old tracker windchest passed 
through similar brass plates where these wires emerged from the in- 
terior of the chest. A strong spring at the end of the windchest returns 
all of the mechanism to the “off” position immediately when wind is 
again admitted into the large pneumatic A. 

The bottom part of each section of this windchest may be removed 
by taking out a few screws, which permits of ready access to the pipe 
valves for adjustments and replacements when necessary. It will be 
seen, from a careful perusal of this drawing, that the action requires a 
very small amount of boring of holes and other channeling as compared 
to the more usual type of modern windchest. When once carefully ad- 
justed, this action should operate very satisfactorily. 

A certain amount of play or lost motion is left at the point where 
the pipe valve levers connect with the wire CCC that is drawn by the 
primary pneumatic. Changes in atmospheric conditions, with con- 
sequent swelling or shrinking of the wood of the windchest will not 
cause the pipe valves to be drawn from their seats, with this additional 
play provided, which might otherwise occur, as the pneumatic might not 
open sufficimitly wide to permit the pipe valves to seat properly. Thus 
the possibility of ciphering from this cause is overcome. Such a sys- 
tem of construction lends itself best to a small number of stops on each 
section, so that the hardened steel wire is not too long or does not 
have to pass through too many brass plates. In the case of large manual 
divisions, two or more windchests may conveniently be provided, which 
will serve both to speed up the action and to provide each section with 
steadier wind. 
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Figure 89. 

Side and front views of the Wicks Direct Electric Action. 


THE DIRECT EIJSCTRIC ACTION 

An organ action, and windchest mechanism, known as the direct 
electric action has been invented by Louis J. Wick, of the Wicks Pipe 
Organ Oo., of Highland, 111. We are able to furnish drawings of this 
mechanism taken from the patent specification granted to Mr. Wick, 
November 19, 1929. The first patent was granted in 1922 and the first 
direct electric organ was built in 1914. No other system has been 
employed by Wicks since that time. J. S. & C. H. Odell Co., of New 
York, have also a direct electric action, as well as the Estey Organ Co., 
of Brattleboro, Vt., which they sometimes employ, in the case of small 
organs. The Austin Organ Co. have just been granted a patent on 
electric action, a drawing of which is shown on Page 307 . The Wicks 
Company is the only builder that has consistently employed such , an 
action over a period of years. During the past 20 years they have 
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Figure 91. 

Two forms of key contacts used by Casavant. The lower one was first used in Montreal Cathe- 
dral m 1893. The upper one in St. Patrick's Church, Montreal. 
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developed and improved this action, and former objections to it bave 

Tn tbe Wl<dk’B action the windchest mechanism has been brought to 
I)erhaps its simplest form. It consists merely of an electromagnet 
whidi directly draws the pipe valve off its seat, therein admitting air 
to the pipe. No pneumatics of any sort are required and electricity 
does all the work. 

The operation of the action is as follows: We are referring to 
Figure >89. Upon the coil 16, being energized with current, the core of 
the magnet 18 becomes magnetic, and attracts the armature 22, which 
is pivoted at 21. This armature has connected to it the pipe valve disc 
25 that is drawn away from the valve seat 13, as a result of this attrac- 
tion. The spring 31 returns the armature and valve disc as soon as 
the coil is no longer energized with electricity, to their original position. 
This spring is used primarily to keep the valve seated. It must be 
borne in mind that all actions require a spring of some kind or other 
to accomplish this same purpose. The spring also serves to make the 
action very responsive by returning the valve without delay. A coil 
spring of this type will last indefinitely. 

There are five sizes of magnets of the type just described employed 
in the Wicks action. Each size is designed to require the minimum 
current to open the various-sized pipe-valves. Pipe-valves up to Ip' 
in diameter are opened by these magnets, with a surprisingly low cur- 
rent consumption. The very small valves are opened by magnets 
requiring much less current than the standard organ magnet. What is 
called their .oo coil consumes 2/100 amperes and experiments are now 
in progress whereby even this will be reduced 50%. In the case of 
stops requiring a small volume of wind, such as strings and reeds, 
where small openings only are necessary, these small coils are used 
throughout. The magnets for the larger valves consume more current, 
but still a surprisingly small amount for the work they do. Larger 
valves than Ip' in diameter are open by an electro-pneumatic unit. The 
reason for this must not be mis-understood. These larger valves for- 
merly were controlled direct by a magnet which did not consume an 
objectionable amount of amperage. The object of the pneumatic, how- 
ever, is to retard the closing of the valve so that the pipe is given 
sufficient wind to develop its proper tone. There are a comparatively 
small number of these units required because not a great many valves 
exceed Ip' in diameter. 

Arcing at the contacts is overcome entirely by winding several 
turns of Mgh resistance wire around the noil, which serves to absorb 
all sparks. 

These direct electric units may be mounted on an air box in any 
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Figure 92. 

Keys of the console in St. Patrick’s Church, Montreal, Canada. One of the contact bars has 
been removed, which clearly shows the platinum tipped contacts. Very few changes have been 
made in contact bars by builders who use these types to-day. This was built by Casavant in 1895. 
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position anywhere, as no boring of holes other than the pipe holes or 
any ehanneling is required. All other intervening medumisna is elimi- 
nated in smaller organs. Only a switdi is required for the stop action, 
thus avoiding ventUs, pitman valves, and all other stop action me<&- 
anism. The action is very quiet. A cable connects the magnets in toe 
air box to a switch, which permits toe pipes on each air box to be 
oonneeted or disconnected with toe key mechanism. By a series of 
switches a stop may be used at any or all pitdies on any keyboard. 

When there are more than fourteen stop keys on any one manual 
so that there will be more. than fourteen contacts required with each 
key, a relay is introduced. A relay is also required on all organs with 
couplers. This is for the purpose of dividing up the current required 
into a series of contacts, so that no one contact will have an abnormally 
heavy load. If too much load were placed on any one contact, arcing 
and other troubles might result. The same is true of the electro-pneu- 
matic organ. A series of contacts is provided for each key on the 
keyboard, with a contact for each magnet to be operated. This part of 
toe action has been worked out with particular care. 

The switches employed for the stop-action and couplers are of 
special Wicks design, and have two rugged contact-points for each note. 
The switches are also operated by a direct-electric magnet and no pneu- 
matics, tubes, primaries and other mechanisms are required. These 
switches, so vital to the Wicks action, are notable for their simplicity, 
efficiency, and durability. An illustration appears on page 315, figure 
102 . There are many switches required with this system, as each stop 
must have at least one switch, and if the stop is unified there must be 
a switch for each pitch at which the stop is utod, (this last is the same 
in all organ actions). The Wicks system lends itself to unification or 
borrowing with the utmost ease, and slight additional expense. This 
will not appear an unmixed blessing to toe “purists,” but it certainly 
is in the case of small organs, and Wicks have built many of these. 

Obviously, toe direct electric action is at an advantage with low 
wind pressures. It will work perfectly successfuly on wind as low as 
2" pressure, because it is not dependent upon air pressure for its 
operation. This is something that the other types of modem org^n 
action will not do. 4" is about the lowest pressure on which toe majority 
of pitman windchest actions will operate satisfactorily. The Wicks 
factory has made use of an experimental air box, which may be entered 
with toe wind on, whereby the operation of each of the valves, under 
wind-pressures up to 15" water-gauge, and varying voltages to 15 volts, 
may be observed. In this way it has beefi determined to a nicety by 
actual observation under normal working conditions just what size 
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magnet is required to open a pipe-valve of a certain size at a given 
pressure and voltage. 

Of course, the direct electric action requires a larger generator, 
because of the large number of magnets required, (not only for Ihe 
pipe-valves, but all of the stop action switches, combination action 
motors, etc., are electrically operated) than the electro-pneumatic or- 
gan. The total power consumption is probably no greater however; a 
smaller blower will suffice, as no wind is required to operate the action. 
So long as the mains are heavy enough to carry the current from the 
generator to the relays, at which point this heavy current is divided 
up into many circuits, with no undue load on any one circuit, the system 
is electrically and mechanically sound, and there is no more danger of 
fire ensuing, or burned contacts, than in any organ. Thus there are no 
limitations as to the size of the organ that may be built on the direct 
electric principle. A larger organ simply requires a larger generator 
and a heavier generator line than a smaller one. The actual electric 
load on any given contract or subsidiary conductor is no greater in the 
largest size organ than in the smallest. 

The voltage or power factor in a Wicks is no different from that 
in any other organ. All coils operate on as low as 8 volts, however the 
operating voltage is 14. Some builders use as high as 15, which is the 
maximum permitted by the National Electrical Code. More amperage, 
or volume is used as the organ increases in size, just as one uses more 
volume when burning every light in a building. The voltage, however, 
remains the same irrespective of the number of lights in use. 

Residual magnetism, the enemy of a floating disc type of armature 
is a benefit to the direct electric action, for the armature never touches 
the core and sufficient magnetism can not be formed in the coil to offset 
the force of the air pressure and spring. The armature is hinged and 
therefore always remains in position. 
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Figure 93. 

The lowest portion of this photograph shows the original coupler switch used by Casavant in 
their first electric console at the Cathedral, Ottawa, Canada, The coupler switch above is the one 
used for the first time by Casavant in 1895 in St. Patrick's Church, Montreal, Canada. This is 
essentially the form of coupler switch used by nearly all American builders. 

The upper portion of the photograph shows some combination rockers that were used for the 
first time in 1881 and in the Cathedrale de St. Hyacinthe in 1885. This was apparentlv the first 
adjustable combination mechanism installed in an organ. It was invented by Dr. Sallust Duval who 
was at the time associated with Casavant Mr. Frank Roosevelt secured the patent rights from 
Dr. Duval in 1889 and modified the form to that shown at the top of the photograph, known as 
"the rocker and two pins” type. Casavant’s original form is very similar to that which is now being 
used by several leading builders. 
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Fisrure M 

A direct electric organ action and a new type of magnetic valve hat been 
invented and developed by B. G. Austin. A patent, 1,916,820 has been allowed 
the Austin Organ Co. In this invention a curved armature is used attached to 
a strip of leather so that in its operation the valve port is opened by a rolling 
motion rather than a direct lift, thus requiring a minimum amount of energy 
in operation. 

The advantages claimed are First, a small amount of electrical energy is 
required. Second, a valve noiseless in operation as* it opens and closes with 
a gradual roll. Third, a reduction in moving parts. Fourth, a great reduction 
in weight of moving parts providing an action remarkably prompt in attack 
and in repetition. Fifth, a saving of space as well as avoiding me use of a 
pneumatic and the necesaary parts to operate it. 

To explain: ^^A** is a block of wood practically square in section with 
lower end beveled. The poles of the magnet £ fit into two holes with ends 
beveled and flush with the face of the block. A central hole is bored for 
the wind way between the magnet poles following the bevel of the block at the 
bottom. is a curved armature of plated iron attached to the strip of 

leather at the bottom. This strip of leather with the attached armature is 
secured to the block above and covers the aperture of the hole **B” 

When the magnet is energised the upper end of the armature is attracted 
by the magnet poles and rolls the leather apron away from the opening, per- 
mitting wind into the hole and up through soundboard to the pipe 
ujft ^ staple limiting the return motion of the armature. 
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SPECIFIC EXAMPLES of MODERN CONSOLE ACTION 

KEY CONTACTS AND COUPLBE ACTIONS 

F rom our general description of the electro-pneumatic action, it 
should be clear that the movmnent of the keys, registers, and other 
controls, by the organist, results in “making” or “breaking” con- 
tacts, which in turn close or open one or more electrical circuits or com- 
plete paths of current between the contacts and the magnets in the or- 
gan. Figure 97 shows a form of contact block that is used beneath each 
key of the console, employed by Aeolian, Casavant, Estey, Hall. Kim- 
ball and Skinner Companies and several other builders with small modi- 
several other builders employ this type of contact block with small modi- 
fications in each case. Wires of silver or phosphor-bronze are inserted 
in a series of saw cuts in a hard wood block in the manner shown in 
Figures 96 and 97. When a key is depressed all the separate wires make 
contact with a silver or phosphor-bronze plate that is connected with 
the feed wire. 

From the contact blocks the circuit leads to the coupler switches. 
These are a series of additional contacts (one for each note) arranged in 
a row, as shown in Figures 93, 95 and 118. A circuit runs from a single 
contact under a given key to a corresponding contact on a coupler switch. 

Considering Middle C on the Great manual for example, a wire will 
run from one of the contacts on this key to a point on a switch corre- 
sponding with middle C, where the circuit may be broken or made once 
more. Prom the switch the circuit runs to the middle C magnet on the 
Great windchest primary box. In other words when this switch is in 
action (that is, closed), the magnet operating the primary valve which 
permits all the middle C pipes on the Great windchest to sound, is en- 
ergized. This action takes place every time the middle C on the Great 
manual is depressed, and the switch closed. Another contact on this 
same key will run to another switch. Prom this switch the circuit runs 
to the magnet on the Great windchest primary which operates the pipe 
valves of C above middle C or C below middle C ; in other words, an 
octave higher or lower. The first switch is known as the Great Unison 
Coupler or Great to Great 8'. The other switches are the Great to Great 
4' or Great to Great 16' codplers. Similarly other contacts on the same 
key will run to other switches, which in turn will continue circuits to 
the middle C magnet on the Swell Organ primary box for the Swell to 
Great 8' coupler and so on for all the couplers. The number of contacts 
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Figure 95. 

Console of the Cathedral at Ottawa. Canada. Ft is the first electric console built by C'asavant 
Freres, back in the 1880’ s. They did not have sufficient confidence in this action at the time of building 
to rely solely upon it. A close inspection of the photograph will reveal some tracker action way up 
in the back of the console. This was for the Great organ only. It enabled a portion of the organ to be 
played in case the old style batteries gave out suddenly through accident or neglect. This console is 
still in use. The switches shown at the right of the photograph are of the type shown in Figure 87, 
lowest quarter. 
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MODEBN CONSOLE ACTION 

under each is governed by the number of coupler switches desired. 

If no switches were provided, all these circuits would be closed by 
the series of contacts actuated by depressing the middle C key. In sn<^ 
a case all the middle Cs on all manuals as well as the octave above and 
octave below would sound. The switches permit the ^‘making” or 
breaking’* of these circuits at wilL They are therefore an indis- 
pensable adjunct of the action, and it is as important to be able to 
‘‘make” and “break” the various circuits leading to the organ magnets 
through the switches, as it is at the k^ contacts. 

The pedal key action is the same as the manual in nearly all cases. 
Figure 99 shows the Austin key action. In this case the k^ contacts 
and coupler switches are combined, resulting in a somewhat simplified 
construction. In this action, the k^ contacts only “make” (when a 
key is depressed) if one or more of the coupler switches are in position 
to permit contact to be made. If no switches are on, no contacts will be 
made when the key is operated. The circuits from the various switches 
run to a junction board on the console and there the circuit is com- 
pleted to the magnets on the windchest as in the case of the switches 
where contact is not made directly by pressing a k^. Further descrip- 
tion of the Austin Coupler System is given under FigurelOOL 

Figure 103 shows the Holler key action. In principle it is similar 
to the Austin though the details of construction are quite different. The 
explanation of its operation is given under the drawing. 

Figure 104 illustrates the Eilgen key action. This is so nearly like 
that of the Holler Company as to require no further statement in re- 
gard to its operation. In tMs action, however, silver contacts are used, 
w'hereas in the Holler flat strips of spring phosphor-bronze perform the 
same function in their standard action. Silver contacts are used when 
requested. 

Another form of key action shown in Figure 105 is that made by 
Hillgreen, Lane and Company. Its principle is a modification of the Aus- 
tin system also. 

From the for<^tng, it should be evident that there are two general 
types of key and coupler action. One has a contact block under each 
key on which all contacts are made whenever a key is depressed and 
then the circuit is “made” or “broken” as desired by means of indepen- 
dent switches not operated by the key contacts directly. The other type 
makes only the contacts desired directly on the coupler switches. 

COMBINATION ACTIONS 

The chapter on the History of the Organ Console contains historical 
information concerning the earlier development of combination actions. 
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Figure 98 . 

The aim of the above diagram is to show die Direct Electric Organ Action in an elc- 
mentory form pertainin? to stop kev and manual key action as it has been developed by and 
applied by The Wicks Pipe Organ Company. 

Fig. 98 , letter “A’ , represents a stop key, letter “A ” its relative contact. Letter “B” 
and “B'” the manual key and contact respectively. "C” is a magnetic gang switch (illustra- 
tion of which appears on page 315 ) of which "C* shows one of the series of contacts. 
Letters “D” and “D'” represent the magnetic valve action and pipe valve respectively. At 
‘ P” we find the pipe and at “G” the generator represented. 

As it is shown, the action is in its neutral position; that is, with all circuits open. To 
operate, stop key “A” is depressed closing the circuit for that stop thru contact “A'*\ This 
causes the coil to function closing in turn all the circuits of the gang switch thru the 
contacts “C'”. The Action now is set up for operation of a single stop throughout the entire 
compass of the manual keyboard, as the gang switch “C-C'”, has sixty-one individual contacts 
corresponding to the sixty-one keys of the manual. From the switch “C-C'” the circuits are 
carried through to the chest valve mechanism rraresented by ‘*D-D'”. It is evident that any 
key now depressed on the manual will cause the corresponding pipe valve in the ^est to 
operate md the pipe to speak. 

Additional stops may be brought on or others cancelled by manipulating corresponding 
stop keys at letter “A”. 

It should be understood that for each stop circuit there is a corresponding manual key 
^jcuit. For each stop in an organ there must be an individual circuit to each manual key. 
The key scale (about %']') determines the number of circuits that can be operated from one 
K»y. Practice has established the fact that by double banking (one series above the other) 
fourteen individual circuits can be opened. When more than this number of contacts arc 
reqmred, a relay is placed in the kev circuit, where by the key circuit can be subdivided into 
as many circuits as may be required for any siase organ. 
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Figure 99. 

Side and top views of the Austin key action. 2 is the back end, or tail of the key. When the 
tail of the key rises, it causes the strip, 23, to be drawn forward ; this strip controls all the con- 
tacts, 22. The contacts will strike the wooden stops, 12, unless a coupler roller is in playing 
position, in which case the roller projects beyond the wooden stops, and allows the contacts to rub 
against it. The key spring is shown at 10, and with its attendant wire, 9, combines to form the 
‘‘tracker” toucli of the Austin, that is, a touch that is heavier at the beginning of the downward mo- 
tion of the keys, than at the end. 
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Figure 100. 

Top *ad oido vlowo of tho A.iwtiB koy action (Ck^vploi* Rollon), l^o Oliver. wire key contacts 
are shown In Vienre tl more clearly. They are here labeled. It. The stiver wire rotten themselves are 
shown by number t. On the end of these rollen is soldered an armature. 34. that is attracted by 
the maunet. tt. The armature will cause the rollar to rotate about a quarter circle, when attracted 
by the nhcnet M cause tlm rollen to assume poelUon shown at 11. When la this position, the 
contacts wUl make asalnst the roller. When the masnet Is not enerulaed, the sprlau It pulls the 
roUer back W p^tlon^own at 10. where the roller is ineperative. as the key contacts then merely 
i»Q^ ^NTOOCa^O SelvJpSp XOc 










Figure 101. 

Above is illustrated a Wicks relay, whidi serves to augment the key con- 
tacts, and is a part of the same circuit By this means the current is dis- 
tributed in the same manner as in a telephone system and many other devices. 
There is a relay iviit for each key. Thus in a three manual organ having a 
73 note chest there would be only 219 for the manuals and if the pedal organ 
is large, 32 must be added for that division. 

This relay is built on the eccentric principle and will therefore operate 
very satisfactorily in any position. There are various checks which eliminate 
all noises. The contacts have a long wiping motion so that they are always 
clean. Its operation is as follows: When the key is depressed core #1 be- 
comes energized and draws armature #2 uoward. thus moving the contact 
ground #3 down so as to complete the circuit. The first drawing shows the 
relay inactive, and the second one illustrates the position of the armature and 
contacts when in use. In the third, we see a complete unit. It should be noted 
that the contact ground is a phosphor bronze strip mortised into and running 
the entire length of the roller. Two of the contacts are bent so as to form a 
permanent fe^ to this strip. 



Figure 102. 

The patented Wicks gang switches used for stop controls, couplers and 
combination action. All contacts have a large wiping mpti^ and therefore are 
clea^ as the stop-tablets are operated. The bar in which the contet points 
are mounted is pivoted on steel points. By referring to the above illustration 
it will be noted that the pin #1 through the bar is always touching the Uwer 
row of contacts marked #2. When the stop key is depressed core #3 is 
energized thus attracting armature #4 and bringing tl% upp^ point of hrotut 
pin #1 in contact with the upper row of contacts #5. Now ™ 
closed and the current will flow flirough any one of the 61 contacts, which 
correspondents with the number of keys. 
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The drawings famished in the following pages show the yarioas 
Systems emplojed by some of the tmildera and are provided with explana- 
tions, so that it is only necessary to state that combination actions may 
be divided into two major groups: 1. Those that may be set by holding 
the piston in, on which the combination is desired, and at the same time 
moving the stop controls by hand. In this manner, the cams are moved 
into the demred position on the trace or roller. This is the Austin sys- 
tem, from which many other builders haA'e departed only far enough to 
avoid conflict with the numerous Austin patents. The other system is 
to prepare the registration desired, and then holding the setter piston, 
the piston on which it is desired to set this r^istration is pressed. The 
function of the setter piston is to adjust the cams, by means of pneu- 
matics to the required set-up. This i^stem is used by many builders, 
and has been developed from the original Casavant-Roosevelt adjustable 
combination action. 

The Kimball Company have just i)erfected an action that permits 
of setting the combinations in either of the above ways, so that the or- 
ganist may take his choice. An ingenious locking device (operated by 
the setter piston), locks all the stops in the position in which they are 
desired, and sets this combination on whatever combination piston is 
then depressed. Combinations may also be set by merely holding in the 
piston which is desired to be set, similar to the Austin system. When 
a general shifting of the stops is desired, the setter may be used. Small 
changes may more conveniently be made without using the setter. 

Where there is a large number of combination pistons required, 
and the console may not be made too large, a remote control system is 
installed. In such a case the combination setting mechanism is located 
usually in the organ, and transfers impulses from this point to the 
console, and back again to the organ. This is an indirect and expensive 
systmn, and has nothing in its favor, so far as reliability, simplicity and 
economy are concerned. Where the console for a large organ must be of 
lestricted sise or made movable it must be used. Figure 106 shou's such 
a setting mechanism. Remote control does operate silently, however. 

In all combination systems, the movable cams must have sufficient 
spring teiuiion to prevent the motion of the cams when not intended. 
The tension should be snfficimit to safely move the stop rollers, but not 
too great, as then the cams cannot be readily shifted when setting a new 
combination. 

BEIAY ACTION 

When a sufficient number of contacts paimot be conveniently placed 
adjacmit to, or under the manual keys, to accomplish all that is desired. 
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Figure 103. 

Side and tup views of the Muller key action. The explanation of the parts arc given on the drawing. The coupler action operates the con- 
tact slides by means of a pneumatic, moving the scries of contact fingers for the whole 61 keys into a position such that any key, upon being de- 
pressed will make a contact with the contact finger that has been brought into position by the contact slide. 
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Figure 104. 

The key and coupler action employed in the Kilgen organ. The tail end of the key operates a roller that rubs against the feed Gonta^ 
provided they have been pulled toward the roller, by the movement of the contact strips to the right. The lower view shows the two posUkmi 
of the contact roller, when making contact, and when in the “off” position. 
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and especially when thore are several unit st(^_ in the organ, each of 
whidi requires a large nnmber of contacts and switches, a relay meohAn- 
ism is introduced. As relays are usually placed in the oigan, and are 
operated either directly from the windchest channels, or primary vi^ves, 
or by means of an independent primary they are not in reality a part of 
the console. 

However, in a relay, as shown in Figure 116, used by the Kilgen 
Company, one contact on each key is necessary at the key board to oper- 
ate the relay magnets. It is possible to operate two or more magnets 
from the same contact, but this greatly increases the electrical load, and 
tends to cause arcing or burning at the contacts and should be avoided. 
Assuming that a contact is provided at the console for operating the 
magnets of the relay mechanism, it will be seen that the relay magnet 
operates every time a key is depressed. The rday magnet mdiausts a mo- 
tor pneumatic, which in turn works a roller, that will make contact with 
the various switdies, in precisely the same manner, as when a kqr is de- 
pressed. In the case of the relay, the contacts are closed electro-pneu- 
matically, while at the keyboard, the contacts are closed mechanically, 
by the motion of the key under the fingers. 

Figure 115 is the electro-pneumatic relay used by Hillgreen, Lane 
& Company. Its operation is also like the key action of this builder. 
The only function of the relay is to provide and operate more contacts 
than can be conveniently operated otherwise. 

The Kimball relay is shown in Figure IIT. The similarity of the 
relay in principle to the Kimball key action is remarkable. This builder 
also attaches a relay mechanism to operate with the primary valve stems 
as shown in Figures 81 and 82. In this case, no additional magnets or 
pneumatics are required for operating the relay, and this is an econom- 
ical and simple means. 

M. P. Moller make both the electro-pneumatic relay similar to the 
builders mentioned, and also a relay that works pneumatically from the 
windchest diannels. Figure 118 shows both the contact box, with the 
cover removed and the switches to which the contacts are connected. The 
manner of mounting the contact box on the windchest is shown in 
Figure 84. 

This makes a mmple and effective relay, when not too many con- 
tacts are required. 

In all these relay mechanisms, the circuits from the contacts run 
to a series of switches. If the relay (as in most ca^), is for a “unit” 
stop, the switches are arranged like the coupler switches in the console 
to complete a series of circuits. A choice is afforded the organist by 
these switches so that when middle C for example is depressed, not only 
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Figure 106. 

COMBINATION ACTION 

The Wicks combiiiation action is remotel^r controlled switching and setting meduoiism 
being located in the organ proper or perhaps in an adjoining room. Stc^key unit **D” is die 
only part remaining in the console. By remov^ the mechanism in this manner the console 
parts are reduced to a minimum apd also the noise of operation. 

The combinations are set in the same manner as the majority of other conibinatkni actioas. 
The stop keys or knobs desired are first drawn. Then by holding the setter button in, the 
combination is set on whatever combination piston these stops are wanted, by pushing the 
desired piston. 

The operation of the various parts when setting a combination is as follows: All stop- 
keys or draw-knobs which are on, engage contact “E" attached to each stop-key, which catM 
the coil in unit “C’ to become energu^ thus pulling the armature to the core and brhgpng 
contact (diis is a make and break contact) to the closed position and in turn eneigizw 
the ** 00 ” coil in unit "D”. When the setter piston is released Ae energized coils of unit *Cr 
are held in position by a parallel bar until a new set-up is desired. 

There is a setter unit “C” for each piston and a magnet with contact assembly for each 
stop-key or draw-knob. For draw knobs a different arrangement is used. 

The foregoing explains the setting operation. Next we shall consider the movements 
when die pistons are pressed. When pushing thumb piston “A” (manuaj 1st touch and pedal 
2nd touch) two contacts “I” are engagi^ These contacts control two ii^vidual switches 
“B” eadi of whidi contain as many contacts as there are stop-keys in each mvision. The 
switdies through their respective contacts “H” supply current to Ae center contact of the make 
and bnude “F* “On or Off” of unit “C* continuing to its respective coil to stop-key unit “D”. 
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middle C on the unit chest can he made to sound, but the C above or be 
low, or in fact any interval, dependent on the number of switches, and 
the manner in which the circuits are wired. Obviously the separate re- 
lay and additional switches and wiring add greatly to the cost of a 
^‘nnit” stop as compared to that of a “straight" stop. As much mechan- 
ism is Inquired for this purpose as the entire kQr and coupler action of 
a whole manual division (if a “straight" organ). In fact the relay and 
its attendant switches is an independent hey and coupler action applied 
to the operation of one or more unit stops. 

There remains to be described the full organ and crescendo pedals 
in the console. The o])eratlon of the expression pedals is shown in 
Figures 40 and 41, and an explanation is there given of their function. 
Also toe studs usually merely duplicate the manual pistons, or if they 
have independent combination traces, perform the identical operations 
that the manual pistons accomplish. 

Figure 119 shows a form of full organ pedal mechanism and Figure 
120 a crescendo pedal mechanism made by Hillgreen, Lane and Com- 
pany. Ordinarily all the stop action contacts affected by the full organ 
pedal are either ‘‘made” without moving the register controls, as in 
the Austin system, or are governed by circuits run from these contacts 
to a point wWe they may all be closed at one time by the action of the 
pedal. The crescendo pedal in nearly all cases requires circuits from 
the stop action and coupler action, to be run onto a drum or roller, 
where, by turning the roller, the various contacts may be made pro- 
gressively, in a predetermined manner (usually from soft to loud). 
Figure shows one adaptation of this method. 
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General view of one of the original Austin combination actions. This at first was operated 
mechanically. When the combination piston 11 was pushed in, it drew the lever, 16, toward the 
right. The stop tongue, 2, operates a roller, 4, that permits of a series of traces being passed through. 
To these traces are attached a series of cams, 19, that can be shifted to either of two positions at the 
time the combination of stops to be drawn or shut off is set on the trace. When the cams are set in 
the down position, the stop key roller, 4, will be actuated and the stop key pushed down, because the 
trace is pushed to the right by the piston. The opposite result is obtained when the cams are set 
in up position. A trace is required for each piston. Cams arc set on each trace to affect whatever stops 
are desired to be moved by each particular piston. General or universal pistons will require a complete 
series of cams for every stop and coupler on each trace. Manual pistons require only cams affecting 
stops on that manual. The roller 4 is arranged to “make” and “break" the stop action circuit, as it is 
rotated. 
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Ficure 108. 

comWintioa madtinei nude by tbe 
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CHAPTER 20 


THE AUTOMATIC PLAYER (U APPLIED to the ORGAN 

A FEATURE of many organs that have been placed in residences, 
and occasionaly in theatres and concert halls, is an auto- 
matic playing device. Automatic players have been developed by 
several of our leading builders, and have recently l)een brought to a high 
degree of i)erfecfion. 

The need for self-playing organs was seen as far back as forty years 
ago, for it was found almost impossible to interest anyone who might 
be able and willing to purchase an organ for his home, unless it was 
capable of being played mechanically. Ordinarily the man who has 
requisite money has made it in some other occupation than organ play- 
ing and he is often not a musician, but merely fond of music. He 
must necessarily, if he would fully enjoy his organ, either haye an or- 
ganist play for him or have the organ provided with an automatic player. 

The Welte-Mignon Company in Europe and the Aeolian Company 
of America were pioneers in the development of these mechanisms. It 
is not generally known that automatic devices were applied to the or- 
gan even before their application to the pianoforte. Early players were 
attached to a glorified reed organ made by the Aeolian Company which 
they called an “Orchestrelle” in the late nineteenth century, and soon 
afterw’ards to the organ. Like the early players developed for the 
pianoforte, all the older forms of organ players reproduced records that 
merely had the notes of the composition punched in a roll of paper. 
The notes w'ere arranged so that they would sound at metronomic speed. 
Changes in tempo and dynamics' had to be produced by the operator of 
the record during the performance. Such reproducing mechanisms were 
known as semi-automatic when applied to the organ. The stops had to 
be drawn and the expression pedals and controls operated by the per- 
former — ^the records merety playing the notes. If the performer (for 
in reality it w'as necessary for successful interpretation for the person 
operating the record to be just that) happened to be musical and to know 
something of organ registration and nuance, good results were obtained. 
If not, quite the reverse was possible. In any event, nothing was done 
by the record but the accurate playing of the notes at r^;ular and uni- 
form speed. 

No more than a brief account of the salient points of the mechanism 
of the automatic player will be presented in this chapter. Nearly every 
one is familiar with the tracker bar, over w'hich the paper runs in the 
ordinary piano player. This is usually a brass plate, with a series of 
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Figure 110. 






AUTOMATIC PLAYER 


holes bored at regular intervals, one for each note on the piano key 
board, or eighiy-eight. Earlier players had a shorter compass than this. 
When the paper passes over this series of holes, it forms an air ti^t seal, 
if no holes are punched in the paper. When a perforation occurs, it al-' 
lovrs air to escape or enter into the particular hole in the tracker bar 
corresponding with the hole punched in the paper. By a series of rubber 
tubes, the tracker bar is connected with small pneumatics. The pneu- 
matics, therefore, are controlled in a way similar to that in which the 
tubular pneumatic action of the organ operates. In the case of the 
piano player, the pneumatics are attached directly to the k^, which 
are depressed when the former are operated through the tracker bar. 
With the organ player, the pneumatics operate either a relay with a 
series of contacts or a single contact. When the pneumatic closes a con- 
tact, it completes an electric circuit just as if the corresponding key had 
actually been depressed by hand. 

The pneumatics may either be operated by suction, or by compressed 
air in the player. Suction or a small amount of vacuum is generally 
used, as it has been found to be quieter and more efficient. When com- 
pressed air is employed, the player roll box must be made air tight by 
drawing a glass in front of it, before the record is started. The per- 
forations in the paper are punched by machinery from a master record 
that is punched out by hand directly from the music. The length of the 
perforation is proportional to the lei^th of the notes to be played. The 
width of all perforations is uniform, and is the same or somewhat nar- 
rower than the holes in the tracker bar. The semi-automatic organ 
player was the simplest form to make, and was all that was available 
until rec.ent years. 

As early as 1907 the Welte-Mignon Company had improved an auto- 
matic piano player to the point where fairly accurate reproductions of a 
great pianist’s playing were possible. In this improved form the player 
was not pumped by the feet, nor the tempo regulated manually to suit 
the listener’s fancy. The entire operation was accomplished automatical- 
ly. In my 'opinion these early fully automatic players, even though they 
were large, clumsy and heavy boxes that had to be placed in front of the 
piano keyboard were the most effective of any that have yet been devised. 
The pneumatics were larger and a greater range of dynamics was possi- 
ble in such a player than from the present ones which are contained 
within the piano. 

The Estey Organ Company, as far as I have been able to learn, were 
the first to develop a fully automatic player for the organ that repro- 
duced the playing of an organist instead of being merely a reproduction 
of the music. Both this company and the Kimball Company made fully 
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Figure 112. 

Rear view of a small Moller console. The pneumatics which actuate the couplers are shown at the lower 
center. The key contacts arc also shown. 
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automatic players at an early date that did not reproduce an organist’s 
playing. The Aeolian Company in 1917 appeared with a full auto- 
matic player known as the “Duo Art” that not only played the notes 
the way th^ had been played by an organist (in other words hand 
recorded) but drew ihe proper r^istration, operated the expression 
shuttersj and in fact did everything a good organist could. 

At the present time, the Austin, Estey, Kilgen, Kimball, MoUer 
and Skinner Companies have all perfected fully automatic players of 
fine accomplishment and remarkable ingenuity. 

There are two ways in which these recordings are made. One, that 
employed by the Austin Organ Company is probably the most direct 
and simplest. A machine built with a series of small punches arranged 
in a double staggered row, each punch corresponding with a k^, or stop, 
or exiiression pedal contact in the organ console used for recor^g pur- 
poses, is employed. When a record is being made, the organist merely 
plays the piece exactly as he would for a finished performance. There 
are absolutely no restrictions as to registration or use of manuals. Every 
note he plays, and the exact duration of it— every stop he draws, and 
every use of the expression pedal is directly transmitted by means of 
magnets to the series of punches. The paper is passed at a uuifonii 
spee<1 beneath the series of punches, and is punched out, as it passes 
along, precisely in accordance with what the oiganist is playing. Mvery 
det4iil of the playing is accurately portrayed, including wrong notes, 
and other undesirable features, as well as all the good qualities. The 
only difficulty with this system is its too faithful reproduction of the 
orgapist’s playing. It has the great advantage that the record may lie 
heaid within a moment after it is cut, and if the organist is not satis- 
fied, he can make a new one. 

The more usual method of producing fully automatic records is ^o 
employ a recording machine, with a series of ruling pens. In this case, 
the paper is not punched out as the piece is played, but every note the 
organist sounds and all other matters are accurate^ recorded on a mov- 
ing sheet of paper. The paper moves usually at considerably higher 
speed than the finished record so that small inaccurades in transcribing 
are overcome as such errors are reduced when the mastmr record is 
punched out. From the series of lines on the master sheet, corrections 
for wrong notes can be made before the holes are actually punched. Al- 
so when the records are punched directly from the playing, wrong notes 
may be corrected by covering the holes wrongly cut and cutting in the 
correct holes by hand. In either case an accurate organist is an ad- 
vantage, if there be such an animal outside of the late Lynnwood 
Famam. 

It is unfortunate that each builder uses his own scale and width 
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Figure 113. 

Section and plan of combination adjuster action, made by 
Ru^worth & Dreaper of Liverpool, England. One rod only 
is shown in section on which are fixed pairs of copper con- 
tacts, one pair for each piston, and each stop has its separate' 
rod. 

TIk contact wires in the upper section are shown set off; 
lower down a contact bar is depicted withdrawn to a fret 
position, and the next below shows a wire set on. 

In operation, the position of the stops operates magnet A 
and sets rod D in on or off position. 

Pressing the setter piston diverts current from magnet B 
to magnet C, neutralizing B. 

Pressure on a piston operates magnet C which with- 
draws contact bar £ with contacts F clear of rod D, 

On releasing the combination piston the contact bar £ 
returns to its normal position, with contact wires F pressing 
against the on or off copper contacts. These contacts are 
eneraised by piston bar G from positive contact. 

When setter piston is released current is returned to 
magnet B. 
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of tracker bar so that one builder’s records will not fit any other. 
Tracker bars vary in width from nearly two feet, containihg about two 
hundred and forty holes, as in the Austin player, to the standard width 
of a piano player roll. In the Austin system the three manuals may 
be played absolutely independently, and the pedals as well. In this 
case, for the most part, one hole performs only one operation. In the 
case of several of the other players, each hole is used for a variety of 
purposes at different times, for example, the same hole may be made to 
sound a note, draw a stop or work the expression shutters. This is ac- 
complished by means of a series of switches, and the mechanism is neces- 
sarily more complicated than with the Austin system. However, when 
a very wide tracker bar is employed, compensation must be made for 
swelling and shrinking of the paper because of dampness or dryness. 
The holes in the tracker bar will not accurately fit the holes in the paper 
otherwise. The wide Austin tracker bar is made in five sections. The 
Aeolian Company employs a similar bar. The two outside sections on 
either side of the center Avill spread out or draw in by means of a pneu- 
matic controlled by a series of holes in the paper. Two such series of 
holes are provided that run continuously throughout all Austin records, 
which serve to keep the paper in the right position on the tracker bar, 
and to cause the tracker bar to adjust its width to correspond precisely 
with the holes in the paper, no matter how dry or how damp the paper 
may be. 

An automatic tracking device must necessarily be pnjvided, with 
the usual players, as the space between the holes is so small that slight 
movement of the paper as it passes over the tracker bar, from one side 
or the other Avould cause trouble. This was one of the most serious 
obstacles to overcome in producing a satisfactory and reliable organ 
player. It has been solved successfully. 

Some of the builders contend that inasmuch as perhaps ninety-five 
l>er cent of the w'orld’s best music has been Avritten for other instru- 
ments than the organ, it is more important to make good orchestral and 
other transcriptions for the automatic player than merely to record 
faithfully the playing of a good organist, who has, after all, only two 
hands and two feet. Accordingly, the Skinner Organ Company and the 
Moller Organ Company have made numerous records from the orches- 
tral scores, not confining their efforts to the capabilities of any organ- 
ist. Such recordings go far beyond anything heretofore possible and 
they indeed give the automatic player a new reason for being. The 
Moller player, for example, is capable of playing six independent tonal 
lines at the same time, something manifestly impossible for any organ- 
ist and feasible only with an orchestra. 
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Figure 114 . 

A perspective view of a unit of the stop key action showing the application of the combination 
action to a single stop key. It will be noted tkit the stop key actuates a fan, which in turn may be 
actuated by the pull frame. Geo. Kilgen & Sons. 
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Such modem developments and improvements make the automatic 
player a truly artistic instrument, and afford a real contribution to the 
possibilities of the modem oi^n. 

Manifestly, to get maximum results from such recording, an organ 
is required with an abundance of orchestral coloring. The design of 
a suitable organ for the player is considered in some detail in our chap- 
ter on Specific Examples of Good Tonal Design, under residence organs. 

The writer personally installed an Austin automatic player in his 
residence organ, hence he feels well A'ersed in player mechanisms, but 
he believes that little profit would accrue to the interested amateur to 
describe any of the player mechanisms more fully. Even if one were 
made by an amateur, recoi’ds would not be available, which, after all, 
is the important part of any successful organ player. A good library 
of records is a costlj' and difficult undei'taking for each builder, and if 
they could be made interchangeable between players of various makes, 
much expense and duplication of effort might be saved. 

Though the automatic organ player is one of the most complicated 
and in many ways the highest development of “Canned” music, organ- 
ists need not fear to lose their occupations because of such devices. 
People will always want the human element in music, even if that ele- 
ment contains a percentage of human fallibility. Possibly this quality 
is the one that makes “hand” playing always moro interesting, no mat- 
ter how perfect the i-eproduction may be. 
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Figure 115. 

Sectional view of the electro-pneumatic relay used by the Hillfirreen, Lane & Co. The operation 
ie similar to that described for Fiarure 109. 



UNIT R ElAY ACTION 

Figure 116. 

The Kilgen relay action. 
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Figure 117. 

Sectional and bottom views of the Kimball electro-pneumatic relay. Whenever more con- 
tacts are required than can be placed directly under the keys themselves a relay mechanism of 
some sort is required to give additional contacts. Referring to the upper drawing: the key con- 
tact operates the magnet which in turn exhausts the square pneumatic causing the wire attached 
to it to draw the bus bar against the series of contacts. This same mechanism may be employed 
for a much larger number of contacts than are here shown. In which case the contact blocks 
would have to be spaced farther apart. 
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Figure 118. 

To the left, a serlos of switche operated by the contact box nhown in the centre of 
the iihotoffraph. To the right, the base of the contact box. before the diaphragm pneu- 
matics with their contact blocks have been placed in poMition, This contact box le shown 
in position and in sectional view in Figure 78. 
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Figure 118. 

To tho left, & aerlee of ewltchee operated by the contact box ehown In the centre of 
the photograph. To the rlirht. the base of the contact box. before the diaphragm pneu- 
matics with their contact blocks have been placed in position. This contact box is shown 
in position and In sectional view In Figure 78. 
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Figure 119. 

On thn right it thown tht mechnnitm, whose principle it the tame in all reversible actiont. used 
for Great to Pedal eonplert, Bfortando pedalt, etc. The pedal aotuatet the pointed rod» which it 
pivoted and made to attnme its normal potitlon by the coil spring. Each time this rod It moved, 
it causes the mechanism at the top of the drawing to reverse Its position. 
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where a disinterested adviser may be invaluable. Assuming, however, 
that such a person is not available to the committee, I am oideavoring 
to furnish them with the following su^estions that have been found 
to be of advantage. * 

When an amotmt of money not in excess of twenty thousand dollars 
is available a different procedure should be followed from the one I 
suggest whmi a greater amount than this is provided. A fair way to 
arrive at a reasonable amount to spend for an organ is to divide the 
cost of the church building by ten. Ten per cent of the cost of the 
church itself usually is a fair average price for a suitable organ. A 
minimum allowance should be one pipe in the organ for each seat in 
the church, though double or triple this allowance is better. If a church 
costs one hundred thousand dollars, an organ of minimum requiremeitts 
may be bought for eight thousand dollars and it would be unjustifiable, 
except in rare instances, to spend more than fifteen thousand dollars ; a 
fair price would be a little less than mid-way between these two figures. 
When a church costs more or less than suggested above, the allotment of 
funds for the organ should be correspondingly increased or decreased. 

As a general rule, the organ is the last thing to be considered when 
a new church is under construction and it is frequently found that so 
much of the available money is already spent that there is no adequate 
provision for the organ. In such cases, preparations may be made in 
the console for future additions when more money can be obtained to 
complete the plan. 

It is a poor practice, but one frequently followed, for the organ 
committee to write a number of organ builders, stating that it has a 
given amount of money to spend for an organ. The builder is then in- 
vited to submit a specification which he will build for this amount. This 
inevitably results in the committee receiving a different specification 
from each builder, some good and some bad. It is usually impossible for 
the committee to analyse the bids received or to make comparisons in 
price per stop; and by the time the representative of each builder has 
called and stated that his company undoubtedly builds the best organ, 
at least for the money, the committee begins to realise that it is out 
over its head, and needs some disinterested advice.. I have been called 
in on numerous occasions of the sort. I have found it more helpful to 
proceed from the first along different lines. 

The organ committee should itself send the builders a carefully 
considered specification that will cost approximately the amount they 
desire to spend. The difficulty here lies in procuring such a scheme. 
Nearly all organists think they can draw a good specification for an or- 
gan. In reality few of them can. For this reason I do not suggest that 
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Figure 120. 


A form of creicendo pedal mechanism built by Hillgreen, Lane & Company. When the pedal 
is pushed open, it raises the broad wood strip at the bottom of the drawing that progressively en- 
gages the set screws on the series of wires. £ach wire, upon being raised makes a contact with a 
stop or cotmler. By moving the position of the set screws, the order in which the stops come on 
can be readily adjusted to suit the organist. A large organ would obviously have many more set 
screws and wires than shown in the above drawing. 
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Figure 121. 
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nu oi^nist be pemitted to draw the scheme unless his knowledge and 
experience is unquestionable. 

In the chapter on Specific Examples of good Tonal Design, I have 
there listed a number of schemes of various sizes (of tested and proved 
merit) which cost from a few thousand to twenty-five or thirty thou- 
sand dollars. When more than this amount is available I suggest that 
the (n*gan matter be placed in the hands of one of our recognized lead- 
ing builders at the very start, and that his advice be accepted implicitly. 
This course cannot be so advantageously followed when the more usual 
appropriation for an organ is made, as in such cases it is most impor- 
tant that the maximum value be received for each dollar spent. 

If the committee Avill bear in mind that an organ costs from four 
to seA'en huudi'ed dollars for each set of pii>e8, depending on the builder 
selected, Avith a fair average, perhaps, of five hundred dollars, they may 
multiply the number of sets of pipes listed in the examples given, by fiA-e 
hundred dollars, to arrive at an approximate cost of any of those 
schones. Then selecting a specification likely to cost the amount the 
church desires to spend, the identical scheme should be submitted to 
various builders and in that manner a direct comparison of the prices 
of each builder may be readily obtained. 

When this has been done, the committee should next hear repre- 
seutatiA’e organs (of the approximate size under consideration) of each 
builder. In this manner, a much ntore intelligent opinion may be formed 
as to Avhether the ox)niniittee feels it adAisable to pay ten, fifteen or 
fifty i>er cent more for A’s organ as compared with B’s or C’s. I have 
knoAA'n prices to A’aiy as much as one hundred per cent on the same 
specifioution, so committees need not be suii>rised at Avide deviations in 
price. 

It must again be pointed out that if the same specification Av^as built 
by a dozen different builders, a dozen different organs would result, 
ranging in quality from excellent to quite the reverse. We may assume, 
to take an example with which all are familiar, that the general specifi- 
cations of a Buick automobile are the same, both with regard to wheel 
base, motor size, etc., as a Packard. Yet no one would expect to get 
Packard quality for the price of a Buick. People can see this readily 
in respect to automobiles, -with which they are familiar, but frequently 
fail to see this with organs, concerning which they know much less. 

For the comfort of those committees with limited funds, it should 
be noted that many of the lower priced builders giA^e excellent value, the 
same as many lower priced automobiles will perform in general like 
those of much higher price. Certain refinements and subtleties are the 
chief distinguishing features of the higher priced product in either case. 
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Having settled on a builder, be should be informed of all partic- 
ulars with regard to sisse of church, its general acoustical conditions, 
type of service, whether liturgical or otherwise, and his suggestions 
should be followed as to placing the organ and the openings required. If 
he has then any real suggestions to make as to modifying the scheme 
slightly to suit his factory methods, whereby it is evident the church 
and perhaps the builder will benefit, such suggestions may be carefully 
considered. Nothing but confusion will result in listening to such sug- 
gestions before the builder is actually decided upon. In such a case 
the whole purpose of asking each builder to bid on an identical scheme 
would be defeated, and the same uncertainty would exist as with the 
customary' procedure. 

SUGGESTIONS AS TO OKGAN CASES AND GBILLES 

It is also important for the committee to decide early in the proceed- 
ings whether it is wise to spend at least eight to ten per cent of the cost 
of the organ for a case. From this minimum allowance, cases may cost 
as much as the organ itself. When funds are limited it seems much 
wiser to put all the money into the organ and (instead of attempting 
to purchase a makeshift case) to use some form of grille. 

Such a practice has come into general favor the past ten years, due in 
part no doubt to reasons of economy, but more to the fact that oi^ans 
are now usually placed in chambers, w'here no case work is necessary. 
Such treatment of the exterior of the organ is probably better than the 
typical organ builder’s front, or perhaps what might more accurately be 
called the organ committees’ front. When so little money is allotted 
for a case that it consists merely of some dummy pipes and some cylin- 
ders behind them, which look like tomato cans (to create the effect of 
additional pipes), even this expenditure is unwise; rather no attempt at 
an organ case than such a one. The money would be far more usefully 
spent for additional pipes in the organ. 

When ample funds are on hand to purchase a suitable case, it is 
possible to enhance greatly the beauty of that portion of the church 
W'here the organ is located, if it is treated architecturally in a congruous 
manner with the church interior. Best results will be obtained in this 
event, by employing the architect of the church to design something suit- 
able and appropriate. 

This book contains photographs of several outstanding organ cases. 
They are included both because of their inherent beauty and also as sug- 
gestions for the design of others. The author feels competent to offer 
only these general suggestions concerning the design of casework. With 
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full appreciation of the value of beautiful organ fronts, he nevertheless 
feels that grilles are preferable to a cheap and ugly conglomeration of 
display pipes. • 

One more very important matter should be mentioned. Those who 
have read the chapter on Voicing of Organ Pipes will know the extreme 
importance I place on the final finishing of every organ. Beaders are 
referred to this chapter for details as to what this finishing comprises. 
It is the most difficult matter for builders to supervise, as they are gen- 
erally dqwndent on the finisher they employ, without any factory super- 
vision. A church should in all possible cases secure the services of an 
oi^anist or other person qualified to judge, to pass on the final finish- 
ing. This will be of advantage both to the church and the builder. They 
will both have a better organ. The builder should be glad to cooperate 
and thus have the assurance that this vital matter has been properly 
carried out. 

Finally, it is a pleasure to record after long experience with organ 
builders, that honest and conscientious builders are in the large major- 
ity, and that they strive to do the right thing and frequently do m6re 
than merely fulfill their agreements. 


*A{ta' all, we shall have to admit that “Bputy is in the eye of the beholder.” Visitmg 
the University of Chicaso Chapel recently, which contains a large Skinner organ, wiA one 
of the most beautifnl organ cases in this country, and the building itself the last design of 
Bertam Grovenor Goodhue, the author heard an illuminating conversation. 

Droves of tourists are being shown through the chapd every day during the Century of Pri> 
gress Exposition. At the back of one sudi group, a couple, ^o were probably a farmer and his 
wife^ engaged in the following comments: “Well, there isn’t anydiing to see here, John.” 
"Wdl, anyway, it’s a good fireproof building,” John answered. This should take its place 
among high architectural criticism. 



OONGLUDINO BElfABKS 


I N the preceding pages, epeciflc mention, accompanied by dralringa, is 
maiift of perhaps a dozen bnilders, who for one reason or another 
have been selected by the author as furnishing good example of 
modem organ action of various gmeral lypes. As stated in the intro- 
ductimi, it would be unprofitable from the standpoint of information 
and would also require hundreds of additional pages to illustrate and 
mmition specifically the work of every American organ builder. 

Nothi^ is farther from the author’s intention than purposely to 
have slighted or ignored the work of any builder. Because of the 
physical impossibility of giving every builder equal space and attmtion, 
the reader should not gain the impression that the work of those builders 
apparently neglected, is necessarily inferior to those included. Indeed, 
in some instances their output may actually be superior to some of the 
builders specifically mentioned. The author was nimble to obtain draw- 
ings or other data from some builders which he would gladly have 
included. 

In all fairness, therefore, the following practically complete list of 
American organ builders is appended, whose work has either received 
only casual mention in these pages, or none whatever. If the reader who 
is interested in the work of any of these builders will ascertain the general 
type of windchest and console action -such builder employs, he will be 
able (by reference to the various classifications of organ action in this 
work) to obtain a very good idea as to that builder’s mode of 
construction. 

Those builders who have had frequent mention in this work are 
not included in the following list, now given, with apologies to those 
whose work cannot be more specifically noted than in this manner. These 
latter include several names of mviable reputation, extending back for 
many decades, as well as newcomers in the field. (The names are 
arranged alphabetically.) 


Artcraft Organ Co., Santa Monica, Cal. 

Bartholomay & Son, F. A., Philadelphia, Pa. 

Buhl Organ Co., Utica, N. Y. 

Fraxee Organ Co., Everett (Boston), Mass. 

Gottfried Co., Erie, Pa. 

Hall Organ Co., West Haven, Conn. 

Hhmers Organ Co., Pekin, 111. 

Hook & Hastings Co., Kendall Green, 
Mass. 


Legge Organ Co., Ltd., Tor<mto, Ontario, 
Canada. 

Lewis & Hitchcock, Inc., Wadiington, D. C. 
OdeU & Co, J. H. & C. S., New York, N.Y. 
Page Organ Co., lima, O. 

Reuter Organ Co., Lawrence, Kan. 
Rodiester Organ Co., Rochester, N. Y, 
Schantz, A. J., & Sons, Orrville, O. 
Wangerin Organ Co., Milwaukee, Wis. 
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Figure 124. 

right the Double Open, Diapasons 1 and 2. 
Octaves 1 and 2, Fift^th, Plein Jeu VII ranks; above, Fourniture, V ranks; Cymbal VIII 
ranks. Note that the Cymbal is not made of Diapason pipes because of its harmonic structure. 
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A j . Figure 125. 

A more drta.l«l pKtore of th. mixtures. The deuils of the Comet .re as follows: 

Base «;rale a . . . 20'» Pressure 


Base Scale 

42 

40 Flare 
40 

38 D. L. 

46 Tapered 
38 Harmonic 
48 Tapered 
38 Flare 
42 

42 Harmonic 
Diapason 


Actual Scale 
37 

40.36 

47 

50 

62 

57 

70 

62-58 

70 

73 


Mouth Hattening 
1/5 
1/4 
1/5 
1/4 
1/5 
2/9 
1/5 
1/4 
2/9 
1/5 
1/5 


Please note that the whole structure is built up on the 4' whirh U j 










Figure 127. 

The lOd-inch Tubas. #9 is the Great Tuba, the most powerful one of the four. 
This shows Tenor G, middle G and the flue G. Note that in the case of the flue, which is 
also on 100-inch wind, the mouth goes all the way around the pipe. It is held in place by 
the three^ heavy lugs. Note the reinforcement at the tip of the middle G. Also how the 
tenor G is locked in position with the turn buckles. You will also note on the o^er two 
pipes the place for the springs, which holds them down so that they do not blow out. #75 
is the Solo Tuba Imperial, with the boot off, showing the reed. Note the heavy construc- 
tion, particularly the wire. 234 is the two G*s of the Gallery Division Tuba. 235 the 3 
G's of the Trumpet. These were voiced by Willis, 9 and 75 by Evans. 
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Figure 128. 


Fancy reeds from the Solo-Orchestral Division as follows: Oboe horn, CotUra- 
Saxophone, English Horn, French Horn, Baryton, Contra Krummhorn, Orchestral Clarinet, 
Orchestral Saxophone, Orchestral Oboe, French Horn, Vox Humana II, Kinura. 



Figure 129* 






Samples of Flue Pipes as follows: Contra Waldflote, Geigen Principal, Contra Tibia 
Qausa, Diapason Phonon, Horn Diapason, Dopple Gedeckt, Gross Gemshorn, Gross Gems- 
horn Celeste. Viola D’Gamba. Voix Celeste, Third. 
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Plate XXX 

Tne seven-manual console complete with adjustible bench removed. At top telephone 
set communicating with other console, orchestra pit, main chambers, etc. Next row cres- 
cendo indicator to left; ammeter to right. Next row indicator lights for each crescendo 
pedal. Music rack is adjustable and can be brought down over the sixth and seventh manual 
if desired. The stop keys are white, the intermanual couplers black with white letters, the 
other couplers and accessories grey with black letters. 
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Cathedral, Ottawa, Canada 306, 309 

Cathedrale de St. Hyacinthe 306 

Cathedral, St. John Uie Divine 10 

Cathedral, St. Patrick’s, New York 

Frontispiece, 173 

Cathedral, St. Paul’s, London 74, 228 

Cathedral, St. Paul’s, Buffalo 69 

Cathedral Tone 152 

(Cathedral, Westminster Catholic, Lon- 
don 79 

Cathedral. Winchester, England 14 

Cavaille-Coll, Aristide 16, 61, 135, 146. 

159, 227, 306 

Celesta 144 

Celeste effect 56, 135 

Centennial Exhibition, Philadelphia 115 

(Thapel of the Intercession, New York... 17 

Chicago Auditorium 118 

Chimes 140 

Chinese Block 143 

Christian, Palmer 245 

Chorus Reeds 61, 64, 157 

Church, Fourth Congregational, Hart- 
ford 263 

Church, Holy Communion, New 

York 90, 242 

Church, Roman Catholic 16 

(Thurch, St. James the Less, Philadel- 
phia 29 

Church, St. George’s, New York City ..169 
Church, St. Mark’s, Philadelphia. .. .48» 97 

^urch, St. Patricks, Montreal 303, 306 

Church, Tyne Dock, England 46, 48 

Circuit, Electric 257, 258 

Necessity for Soldering Joints in... 260 

Clarabella 45, 55 

Clarinets (Reeds) 61, 63, 67, 100 

Clark. William Horatio 238 

Classic Type of Organs. . 148, 157 

Qassification of Flue Pipes 44 

Clough & Warrm Co ........263 

Combination Actions 323, 324 

Austin 3M 

Hillgreen Lane & Co 327 

Pilfer Sons ...329 
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Moner 331 

Kilgin ft Sm. ;..334 

Remote Control (Rndiworth ft 

Drtiiptr) ....••332 

Een^ Control (Wicks) ....321 

Remote Control (Wurlitser) 324 

Con^btoAtion Pistons 235, 245, 3^ 

Combmatkm Pedals 235 

Comics ol Chimes 140 

of Harp 142 

of Manuals 241 

of Pedals .: 241 

Compton, John 75, 106, 181, 184, 200 

Construction of Metal Flue Pipes 30-41 

Reed Pipes 41-56 

Wood Flue Pipes W-69 

Diaphones 69 

Contacts, Key 257 

Materials of which made 259 

Contra Bassoon 73 

Como di Bassetto 73 

Cornopean 65, 67 

Counter-boring 289 

Coupler Action (Sec Key contacts) 
Cdurboin. Charles Marie... 82, 119, 132, 196 

Covell, William K . .175 

Crescendo Pedal 235, 322 

Mechanism of 327 

Ctesibius, (284-246 B. C.) 11, 12, 13 

Cube — (Compton) 106, 183 

Curvature of Re^ Pipes 66 

Curving Machine 66 

Dampers 142 

Demn, Vibra-Harp, Chimes 142, 145 

Delatre, Rev. Pcrc 12 

Diapason 36, 39, 40, 44. 100 

Double Languid D 77, 79 

Foundational Type. 48 

D- 45, 67, 71, 151 

Phonon D 50, 103 

Salicional D 67 

Schulze D 46 

Stopped D 54 

Diapason, The Magazine 146, 151, 172 

Dmphoi^ ..... 30, 69-71 

Direct Electric Action 300 

Wicks Patent 300, 312, 315 

Austin Patent 307 

Disc or Armature, defined 250, 253 

^ Weight of 261 

Dorn Bedos, **VArt de Factcur 

d’Or^« 15,31 

Doppel Flote 51 

Double Touch ..... 245 

‘‘Dual" Expression . . .127 

36, 39, 67 

Duplexing 1 P 9 

r? V«,131 

Duval, Dr. Sallust 306 

Echo— Viol 5(5 

Electro-Pnemnatic Console 237 


Electro-Pneumatic Action, 
General description .... 

Early Forms 

Elliot, Robert P 

Emmanuel Church, Boston 

England (Builder) 

English Horn (Reed).... 

Ensemble, defimri 

Erzahler 

Erecting Room, 

Gveo. Kilgen & Sons... 

Estey Organ Co. 

Windchests 

Expression Pedals, 

Position of, 

Balanced, 

Hitch down 

Austin 

Moller, 


pAcm 

249 

251 

82, 263 

83 

46 

59 

157 

72 

216 

38, 39, 324, 328 
275-278 

130 

117 

117 

128 

128 


Fan Blower, Rotary Electric 20 

Famam, Lynnwood 90, 119, 132 

Farrand & Votey 250 

Feeders 18 

Fifteenth— or Super Octave 52 

Finishing of Organs 103 

First Baptist Church of Evanston. .178, 1^ 

Flight 16 

Flue Pipes 30 

Flutes, Ancient 11 

Flauto Amabile, Flute d* Amour, 

Flauto Dolce 56 

Flute Tone 100 

Folds — Ribs 18 

Foot of Pipes 32, 35 

France, Organs in 16, 61 

Frazee Organ Co 347 

Free Reeds, 61 

French Horn 61, 63, 65, 72, 75 

French Trumpet 62, 73 

Frescobaldi, 14 

Fundaton, 321 (Austin) 78 

Gamba 16, 67 

Gauntlett, Dr., Inventor of the Electric 

action, 249 

Gedeckt or Stopped Flute 50 

Gross (xedeckt, 73 

(Remshom, 52, 67 

Cknerators, for action current 255 

(^rman Organ 160-164 

Glockenspiel, 144 

Goodhue, Bertram Grosvenor, 17 

(Goodman, T. Bernard, 183 

Gottfried Company of Erie, Pa 83, ^7 

Gray 46 

Great Organ Keyboard, defined 220 

Greek Church 14 

Green 46 

Griffin, .4 46 

Gubler, IS 

Guild of Former Pipe Organ Pumpers.. 19 
Hall Organ Company 218, 347 
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Hardy» Maurice E. ^ 

Harmonic Bridge* 31, 103 

Harmonic Corroborating Stops...... *89, 98 

Harmonics, defined 93, 9S 

Harmonic Flutes, 55 

Harp, 140 

Hammers, 144 

Harris, 152 

Harrison, Donald 156 

Harrison and Harrison 76 

Haskell, William E 38, 39, 73 

Hawkins, Sir John 14 

Heinroth, Charles 132 

Helmholz, 39 

Herbst, 15 

Hero 11 

High Pressure Reeds, 81 

Hildebrand, 15 

Hillgreen, Lane & Co ..29, 274 

Windchest 297,298 

Hill, Norman & Beard 76 

Hinners Organ Co 225, 249, 347 

Hook and Hastings 225, 249, 347 

Hope-Jones, Robert 23, 30, 50, 55, 63, 69. 

70, 120, 148, 149, 150, 192, 249 
Hopkins & Rin^ult “The Organ” 7, 14, 30 

Hutchings-Votcy Organ Co 238 

Hydraulus 11, 12, 13 

Interference, in tuning. .108 


Johnson & Son 225, 241 

Jordan, Abraham 16, 46, 117 


Key Contacts and Coupler Action 308 


Casavant 301 

Austin 313, 314 

Hillgreen, Lane & Co 29, 320 

Kilgen & Sons 29, 301, 318 

Kimball Co 310 

Moller Co 311, 317 

Operation of 308 

Kilgen & Sons, Geo 90, 173, 255 

Windchest Actions 280, 281, 282 

Kimball Company, W. W. 22, 26, 48, 71, 

121, 124, 130, 137, 230, 243 

Windchest Actions 284, 289, 2W 

Kleine Erzahler, 73 

Knight (of Chichester) 46 

Kohler-Liebich Company 140 


Pacs 

Liberal Jewish Synagogue of London 


182, 184 

Lip, Upper and Lower 35 

Losh, C. Seibert, 242 

Seven Octave Compass, 242, 244 

Low-Voltage 257 

Ludwigtone 36 

Magnets, defined 250, 251 

Hope-Jones, 252 

Magnets 

Oi^ration of, 254 

Winding the cores, 256 

Parts of the Moller 267 

Resistance of, 258 

Mandrel, 32 

Manual Couplers, Tracker, 233 

Tubular 236 

Marimba ^...144 

Marr & Colton Co 347 

Master Swell Pedal 129 

Mayland, R. H. and Son 140 

Measurements, Standardization of, 239 

of Console 218, 219, 240 

Melodia or Hohl Flote 47, 55 

Melody Touch, defined 245, 246 

Melody Octave Coupler, 245, 246 

Metal Flue Pipes, Construction of.^.... 30 


Meyrick-Roberts 185 

Michel, George 73 

Midmer-Losh Co., Builders,. . .40, 68, 80, 97 
Miller, George Laing “The Recent Rev- 
olution in Organ Building”. .7, 50, 70, 251 

Minneapolis Scheme, 191 

Mixtures, 89 

Chorus, 90 

Blending & Balance, 96 

Breaks in, 95 

Diapason Mixtures, 97, 167 

Necessity for, 92 

Ripieno, 90 

Timbre creating, 90 

Moller, M. P 62, 128, 145, 219 

291, 293, 294, 295 

Moitessier, French Organ Builder, 228 

Mormon Tabernacle, Salt Lake City.... 88 
Museum, George F. Harding, Chicago.. 14 

Mutations, defined 89 

Mutation Work, 89 


Languid, 32, 33, 35 

Obtuse Bevel, Figure 11, 33 

Inverted, Figure 11, 33 

Leather, use of, for pipes, 99 

Leathering of Shallots, 61 

Leet, Leslie N 212 

Legge Organ Co., Ltd 347 

Lemare. Edwin H 235 

Lever Pneumatic, (Willis) 230 

Lewis & Hitchcock 347 

Lewis, W. & T. “Modern Organ Build- 
ing” 20, 236, 270 


Nicking 99-102 

Nicked, 99, 102 

Node, defined 100 

Nodal point, 100 

Oboe 56, 64 

Ocean Grove, New Jersey 69 

Octave, 52 

Odell, J. S. & C. H 287, 300, 347 

Organ Action, History of 220 

Organ Architect 166, 338 

Organ Beater, 13 
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Organ Design, two and three manuals, 


(See Tonal Design) — 167 

‘^Organic,” Greek term, 11 

Organum, (St. Augustine) 13 

Overtones or upper Partials 93 

Pair of Organs, (Medieval) 14 

Page Organ Co 347 

Pallet, defined .222 

Pedal Bourdon, 42 

Diapason, 52, 47 

P. Violone, 49 

Pedal Couplers, Tracker 231 

Pedal Keyb^r^ 138 

Location of, ^.240 

Percussion Tone, 140, 142 

Peschard, Dr. Albert 249 

Pilcher & Sons, Henry, Windchests, 

Combination Action 292, 296 

Pipes — Galvanized Sheet Iron, 28 

Pipes of Pan, 11 

Pitch — Standard . ,.114 

Pipe Valve Pneumatics 273 

Pitman Stop Action, 

Operation of 219, 283, 286, 288 

Pneumatic Starter and Stopper 63, 78 

Pneumatic Lever 15 

(See Barker Lever) 

Positive 14 

Primary or Auxiliary Box ...276, 287 

Casavant, 301 

Prime Tones, 303 

Purchasing Organs 338 

Purist 72 

Qualities of Tone, 

How Product, 41 

Quintaton, 54 

Recording of Automatic Records, 331 

Reed or Shallot or Eshallot 58, 61, 76 

Reeds, Harmonic 68 

Reed Pi^ Making, 56, 68 

Reed Voicing, 65 

Reedless Clarinet, 73 

Reedless Oboe, 73 

Regal, 14 

Register Crescendo, 237 

Relay Action, 257, 316 

Hillgreen, Lane & Co 336 

Kilgen, 336 

Kimball, W. W 319, 337 

Moller, M. P 339 

Renatus, 46 

Reservoir, High Pressure 22, 26, 28 

R. For Feeder 18, 22 

Resistance of Magnets 258 

Reuter Organ Co 347 

Reversible Actions, 340 

Richards. Emerson L 8, 93, 118, 166 

Ripieno Mixtures, 90 

Riverbank Acoustical Lal^ratories 118 

Rochester Organ Company 53, 347 

.Rockefeller Center, Manhattan... 182 


Rollers 

Roosevelt, Hilbome L. ,. 

Windchest, 

Pneumatics, 

Rotary Blower, 

Orgoblo, 

Kinetic 

Royal York Hotel Organ, 


Page 

SS, 103 

118, 249, 346 

238, 272 

273, 274 

18 

25 

27 

17 


St. George’s Hall, Liverpool, . . .48, 76, 

St. Gervais, Paris, ll 

Salicionals 39, 52 

Salome, by Richard Strauss, 72 

Salter, Sumner, 72 

Saxophones, 73 

Scales of Organ Pipes, 84, 87 

Hybrid & Special 86 

Schantz, A. J. & Sons 347 

Schulze, Edmund, Grerman builder of 

England, Armley & Tyne Dock 16 

S — ^Diapason, J. H. Schulze & Sons, 

46, 48, 50, 159 

Schwab, Harold 132 

Schwartzer, Dr. Albert 162 

Seam, in pipe 32 

Second or Double Touch, 245 

Sesquicentennial Exposition Organ 211 

Sforzando Pedal 340 

Shaefer, Chet “Grand Diapason” of Club 19 
Shallot, Eshallot 

Open 58 

Closed 58, 59, 61,76 

Shutter Action, 

Individual, Moller, 122 

Whiffle-trce 123 

Kimball 124 

Shutters ( Expression ) 119 

Austin, 120, 126 

Vacuum, 120 

Sound Trap, 121 

Silbermann, Family of 15, 160-164 

Silver Wire Contacts, 150 

Skinner, Ernest M. ..54, 55, 63, 71, 72, 112 
117, 118, 150, 152, 204 
“The Modem Organ” 

Skinner Organ Company, ... 10, 63, 72, 97, 
129, 150, 165, 205, 285 

Slider, defined 222 

Slotted 32 

Smith, Father (English Builder) 16, 46 

Snetzler, John, German Builder in Eng- 
land, 16, 46 

Soldering, Joints, necessity for 260 

Solo Reeds 61 

Solo Stops 148 

Sommer 15 

Sound Production in Organ Pipes, 37 

Space Requirements 208, 213 

Spitz Flote 36, 52 

“Spotted”. Metal 31 

Stainer, Sir John 13, 228 

Stanley, George H 172 

Stimme *^147 


360 



INDEX 


Page 

Steamboat Whistle 143 

Sticker^ defined, 224 

Stop or Register, defined 220 

Stop Control, Keys, Tongues and Knobs. 238 

Stoppers, 112 

Stopped Flute 54 

Strings — Echo Viol, Echo Gamba, 

Aeoline, Viole Sordine or Muted Viol. 56 


Sub Bass, 73 

Swell Organ Keyboard, defined 220 

Swell Pedal, Balanced, 117 

Hitchdown, 117 

Austin, 128 

Moller 128 

Position of, 130 


Talmud 13 

Tambourine 143 

T^nneberger, David 98 

Tapped Wire, 224 

Tellers-Kent Organ Co 347 

Tertullian 13 

Thynne, William (Voicer) 55 

Tibias, 103 

Timbre, defined 99 

Affected by voicing, 100 

Tip of Reed Tubes, 65 

Tonal Design, 146 

of Church and Concert Organs, .153-185 

of Residence Organs, 187 

of Theatre Organs 192 

Laws of 159 

Tongue of Pipe, 57, 61 

Topboard, Pitman windchests, 291 

Touch, weight of 224 

Tracker, defined 223, 224 

Tracker Action described, 231 

Console, 232 

Tracker Bar, 333 

Tracking Device 333 

Transference of Stops, 199 

Transmission of Current, 255 

Traps 144 

Tremont Temple, Boston 96 

Tremulant, 56, 132, 137, 138 

Triangle, 143 

Trinity Lutheran Church, Lancaster 98 

Trombas, 65-67 

Trumpet, (French) 62, 73 

Trumpet, 65 

Tuba Sonora, 63 

Tubas, 65-67 

Tuba Mirahilis, 73 

Tubular Pneumatic Console, 235 

Tubular Pneumatic Action described, 

227, 228 

Stop Action, 229 

Twenty-second, 52 

Tuning 108 

Equal Temperament, 108 

Laying the Bearings 109 

Tuning, Setting the Temperament 109 

Effect of Temperature on 113 


Tuning Cones or Homs, 109 

Tuning Slide, 45 

Tuning Wires 57, 61 

Unification, 199, 206 

Unit Partial s or Overtones, 206 

United States Organ Co 347 

Upper Partials or Overtones, ^ 

Valve Mechanism for Reservoir 28 

Valve Seat, 253 

Venetian Blind Swell, 117 

Ventil Stop Action, descried 273 

Viola Diapason or Ckigen Principal 52 

Viole d’Orchestre, 55 

Vitruvius, 12 

Voicing of Organ Pipes, 99 

of Flue Pipes, 101 

of Reed Pipes, 101 

of Wood Pipes, 103 

Voicer, defined 94 

Voix Celeste, 135 

Votteler-Holtkamp- Sparling Co. .36, 94, 347 
Vox Humana, 6M40 

Walcker, (German Builder) 117 

Wanamaker Store, Philadelphia. 79, 147, 196 

Wangerin Organ Company 278, 347 

Water Motors, 19, 20 

Wave beats or Interference, 108 

Wedgwood, James, 59 

‘‘Dictionary of Organ Stops’' 

Weigle, Karl G 249 

Welte-Tripp Organ Co. ...» 79, 82, 216 

Welte-Mignon Co 325, 328 

Wentz, D. S 191 

Wicks, Mark “Organ Building for 

Amateurs”, 67 

Wicks, Direct Electric Action, .300-305, 312 
Wicks Organ Company 

Willis “Father” 16, 48, 72, 77 

Willis & Sons, Henry 229 

Willis, Henry 58, 59, 61, 63, 107, 150, 

159, 187, 191 

Willis, Vincent, 76, 77 

Whiting, for pipes 37 

Williams College, 72 

Windchests, 

Pallet & Slider 220, 222 

Direct Electric, 300 

Ventil Stop Action, 273 

Pitman Stop Action, 283 

Universal, 263 

Wurlitzer 277 

Hillgreen, Lane & Co 297 

Wind Gauge, 23 

Wind Pressure, Measuring of 23 

Wiring Diagram (Wicks) 312 

Wurlitzer Co., The Rudolph. . .71, 122, 150, 

182, 277, 324 

Xylophone 144 
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